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rotary shaft 64 of a cam part 62 is rotatably driven by 
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occluded the flow path are blown away. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Fuel cell equipment which is characterized by providing the following and which is 
equipped with the stack structure which carried out two or more laminatings of the single cell, 
receives supply of gas to each electrode of the aforementioned single cell, and obtains 
electromotive force according to the electrochemical reaction using the predetermined 
component in the aforementioned gas. The gas supply manifold which supplies the 
aforementioned gas to the gas passageway which was penetrated and formed in the direction of 
a laminating of this stack structure in the interior of the aforementioned stack structure, and 
was prepared in the interior of each aforementioned ** cell. A gas distribution means to stop 
supply of the aforementioned gas from this gas supply manifold temporarily to a part of 
aforementioned gas passageway in a single cell in the passage of the gas which results in each 
aforementioned ** cell. 

[Claim 2] It is fuel cell equipment which is a gas distribution change means perform 
aforementioned gas distribution while it is one of the inside where a part of aforementioned gas 
passageway in a single cell divided the gas passageway in all the single cell into two or more 
groups in fuel cell equipment according to claim 1 and the aforementioned gas passageway in a 
single cell which the aforementioned gas distribution means changes two or more 
aforementioned groups one by one, and stops supply of the aforementioned gas temporarily is 
changed. 

[Claim 3] Fuel cell equipment which is characterized by providing the following and which is 
equipped with the stack structure which carried out two or more laminatings of the single cell, 
receives supply of gas to each electrode of the aforementioned single cell, and obtains 
electromotive force according to the electrochemical reaction using the predetermined 
component in the aforementioned gas. The gas discharge manifold which leads the 
aforementioned gas discharged from the passage of gas which was penetrated and formed in the 
direction of a laminating of this stack structure in the interior of the aforementioned stack 
structure, and was established in the interior of each aforementioned ** cell to the 
aforementioned fuel cell equipment exterior. The waterdrop removal means which rakes out the 
waterdrop which has a movable member at the connection grade of this gas discharge manifold 
and the aforementioned gas passageway in a single cell, and piles up in the aforementioned 
connection grade by the movement of this movable member to the aforementioned gas discharge 
manifold side. 

[Claim 4] The aforementioned waterdrop removal means is fuel cell equipment equipped with the 
fan who was supported [ in / the connection grade of each aforementioned gas passageway in a 
** cell, and the aforementioned gas discharge manifold / are fuel cell equipment according to 
claim 3, and ] free / rotation /, and were prepared, and the drive which interlocks mutually and is 
made to rotate this two or more ********** fan. 

[Claim 5] The aforementioned fan is fuel cell equipment according to claim 4 in which a rotation 
drive is carried out by the pressure of the gas discharged from each aforementioned gas 
passageway in a ** cell. 

[Claim 6] The aforementioned fan is fuel cell equipment according to claim 4 by which a rotation 
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drive is carried out by the motor equipped with the predetermined source of power. 
[Claim 7] Fuel cell equipment according to claim 6 characterized by providing the following. The 
aforementioned connection grade in which the aforementioned fan was prepared is the 
oxidization gas passageway prepared in the anode plate side inside each aforementioned ** cell. 
It is the oxidization gas supply system which it is connection grade with the oxidization gas 
discharge manifold which leads the oxidization gas discharged from this oxidization gas 
passageway to the aforementioned fuel cell equipment exterior, and the aforementioned fan has 
the composition which can make negative pressure the inside of the oxidization gas passageway 
prepared in the interior of each aforementioned ** cell when a predetermined turning effort was 
given by the aforementioned motor, and supplies in the aforementioned oxidization gas to the 
aforementioned fuel cell equipment. It is prepared in the passage which connects the 
aforementioned fuel cell equipment and the aforementioned oxidization gas supply system, and is 
a valve element switchable between the aforementioned oxidization gas supply system and the 
open air about connection with the aforementioned fuel cell equipment. Oxidization gas- 
passageway change control means to which change the aforementioned valve element and the 
anode plate side of the aforementioned fuel cell equipment is made to connect with the open air 
when the operation situation of the aforementioned fuel cell equipment turns into a 
predetermined situation. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to fuel cell equipment 
equipped with the stack structure which carried out two or more laminatings of the single cell in 
detail about fuel cell equipment. 
[0002] 

[Description of the Prior Art] The fuel cell is known as a way a high energy conversion efficiency 
is realizable, in order to change into direct electrical energy the chemical energy which fuel has, 
without going via heat energy or a mechanical energy. A fuel cell receives supply of the 
oxidization gas containing oxygen in an anode plate side, and advances the electrochemical 
reaction shown below in the polar zone in response to supply of the fuel gas containing hydrogen 
to a cathode side. 
[0003] 

H2 -> 2H++2e (1) 

(1/2) 02+2H++2e- -> H20 — (2) 
H2-K1/2) 02 -> H20 — (3) 

[0004] As described above, water is produced in the electrochemical reaction in a fuel cell. 
Moreover, it may produce un-arranging [ of a steam being added to the above-mentioned fuel 
gas or oxidization gas in order to prevent dryness of the electrolyte layer with which a fuel cell is 
equipped, and the above-mentioned steam and generation water accomplishing waterdrop in the 
predetermined field inside a fuel cell, and taking up the passage of gas ]. Below, a solid-state 
macromolecule type fuel cell is mentioned as an example, and the problem of the waterdrop 
produced in each part in a fuel cell is explained. 

[0005] In advance of the explanation about the above-mentioned generation of waterdrop, the 
composition of a solid-state macromolecule type fuel cell is explained first, and the mechanism 
which waterdrop produces after that in each part in such a solid-state macromolecule type fuel 
cell is explained. The solid-state macromolecule type fuel cell is equipped with the film which 
consists of the solid-state macromolecule which shows good conductivity according to a damp 
or wet condition as an electrolyte layer. Such a solid-state macromolecule type fuel cell has the 
stack structure which usually carried out two or more laminatings of the single cell. Drawing 16 
is the cross section showing the composition of the above-mentioned single cell 22 which is the 
base unit which constitutes a solid-state macromolecule type fuel cell. The single cell 22 
consists of an electrolyte film 31. an anode 32 and a cathode 33, and separator 34 and 35. 
[0006] An anode 32 and a cathode 33 are gas diffusion electrodes which constitute a sandwich 
structure on both sides of the electrolyte film 31 from both sides. Separator 34 and 35 forms the 
passage of fuel gas and oxidization gas between an anode 32 and a cathode 33. sandwiching this 
sandwich structure from both sides further. Fuel gas passage 34P are formed between an anode 
32 and separator 34. and oxidization gas-passageway 35P are formed between a cathode 33 and 
separator 35. When actually assembling a fuel cell, predetermined carries out the number-of- 
sheets laminating of the above-mentioned single cell, and a stack structure is formed. A stack 
structure is penetrated in the interior of the solid-state macromolecule type fuel cell equipped 
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with such a stack structure, and the passage of gas is established in it. This gas passageway is 
the fuel gas eccrisis gas manifold or oxidization gas eccrisis gas manifold in which fuel gas or 
oxidization gas after the cell reaction in the fuel gas supply manifold, the oxidization gas supply 
manifold, or each ** cell for supplying fuel gas or oxidization gas to each ** cell was presented 
is brought together. Such passage is connected to the predetermined fuel gas feeder and 
oxidization gas supply system which were prepared in the exterior of a fuel cell or the fuel gas 
exhaust, or the oxidization gas exhaust, respectively. 

[0007] Next, in the fuel cell equipped with the above composition, the part which condensation of 
water takes place and may produce un-arranging is mentioned. 

1. Passage inside Gas-Diffusion-Electrode 2. Gas-Passageway a Each ** Cell (Passage in Single 
Cell) 

b) The gas passageway which penetrates the interior of an outlet partial c fuel cell to the gas 
passageway which penetrates the interior of a fuel cell from each passage in a ** cell (gas 
manifold) 

[0008] It is thought that condensation of the steam in these parts takes place as follows. First, 
by the anode plate side, as expressed to (2) formulas mentioned already, since water arises by 
the cell reaction, the water produced in this cell reaction may form the film of water in the 
interior of the gas diffusion electrode by the side of an anode plate. Furthermore, the film of 
water may be produced inside the gas diffusion electrode by the side of an anode plate with the 
water which has moved to the anode plate side of the above-mentioned electrolyte film 31 with 
advance of the cell reaction mentioned already. That is, although a proton moves toward an 
anode plate side in the above-mentioned electrolyte film 31 from a cathode side in case the cell 
reaction shown in (1) or (3) formulas which were mentioned already advances, a proton moves in 
the state where it hydrated with the moisture child of a predetermined number, at this time. 
Therefore, in the anode plate side of the electrolyte film 31, it will lead to generation of the film 
of the water which water changed into the superfluous state and was described above. 
[0009] Furthermore, the generation water produced by the above-mentioned cell reaction and 
the water which has moved in the inside of the electrolyte film 31 may be condensed in the 
passage inside [ ** cell 22 ] each. Moreover, when waterdrop becomes to some extent large, the 
water condensed in this way in each passage in a ** cell may flow the inside of passage, and it 
not only stops at the passage as waterdrop, but may reach the outlet portion from each [ this ] 
passage in a ** cell to the above-mentioned gas manifold. Near the outlet to a gas manifold, 
although waterdrop is held with the surface tension, if waterdrop becomes to some extent large, 
it will come to flow in in a gas manifold further. 

[0010] Although the waterdrop produced in a gas manifold has flowed from each passage in a ** 
cell as described above, what the steam contained in fuel gas or oxidization gas otherwise 
condensed is contained. As mentioned already, in order that water may be consumed at the time 
of a cell reaction and the moisture child in an electrolyte film may also move toward an anode 
plate side with movement of a proton, by the cathode side, the fuel gas supplied to a fuel cell 
has composition which prevents dryness of an electrolyte film including the steam of the 
specified quantity. Since the steam which such fuel gas contains is usually an excessive amount, 
also in the exhaust gas of fuel gas after the cell reaction was presented in each ** cell, the 
steam which remained without supplying an electrolyte film will be contained. 
[0011] In oxidization gas, although it is not necessary to add a steam for a cell reaction, when 
worrying about dryness of an electrolyte film like [ when supplying the oxidization gas which 
pressurized the anode plate side ], it may humidify also to oxidization gas. Moreover, in the 
exhaust gas of the oxidization gas discharged from each ** cell, in order for the water produced 
in the aforementioned cell reaction and the water which has moved the electrolyte film to 
evaporate and to be added, the vapor pressure has reached abbreviation maximum vapor tension. 

[0012] In the fuel cell to which such humidification gas flows the interior, when the temperature 
of the exterior of this fuel cell falls, the steam in the above-mentioned fuel gas or oxidization gas 
may condense in the field to which the temperature of the wall surface of the above-mentioned 
gas manifold also fell to, and temperature fell. Moreover, when the interior of a fuel cell has not 
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fully carried out a temperature up to the during starting of a fuel cell yet, and maximum vapor 
tension falls, condensation of a steam takes place [ when the operating temperature of a fuel cell 
falls, or ]. Condensation of the steam in the gas seen by the time of the fall of the operating 
temperature of a fuel cell and the during starting of a fuel cell may take place by the whole gas 
passageway formed in the interior of a fuel cell, such as not only the above-mentioned gas 
manifold but the above-mentioned passage in a single cell. 

[0013] Since diffusion of the gas within an electrode will be checked if the condensation place is 
the interior of a gas diffusion electrode when condensation of such a steam takes place, the field 
which cannot receive supply of gas in a gas diffusion electrode is generated. Moreover, since the 
passage in a single cell is closed by waterdrop when condensation takes place in each passage in 
a ** cell, the field which cannot receive supply of gas in a gas diffusion electrode too is 
generated. When waterdrop arises into the outlet portion from each passage in a ** cell to a gas 
manifold, the supply of gas to the passage in a single cell which had the outlet taken up will be 
overdue. Furthermore, when waterdrop arises in a gas manifold, there is a possibility that this 
produced waterdrop may close a connection with each passage in a ** cell. Thus, when 
condensation took place in where [ in a fuel cell 1 condensation of the water inside a fuel cell 
had become the cause of worsening a cell performance. 

[0014] Then, in order to prevent that un-arranging [ which the steam condensed and described 
above by every place inside a fuel cell ] arises conventionally, the method of blowing away the 
water which the flow rate and pressure of gas which are supplied to a fuel cell were raised 
temporarily, and condensed them, and removing waterdrop was proposed (for example JP 54- 
144934,Aetc). ' ' 

[0015] 

[Problem(s) to be Solved by the Invention] However, as described above, when considering as 
the composition which blows away the water of condensation by making the flow rate and the 
pressure of gas which are supplied to a fuel cell increase temporarily, even if it could blow away 
the waterdrop in the above-mentioned gas manifold easily, it had the problem are hard to acquire 
an effect from the inside of the above-mentioned gas diffusion electrode, the passage in a single 
cell, and the passage in a single cell to the water condensed near the outlet to a gas manifold. It 
originates in the flow rate or pressure of the gas which reaches the part which waterdrop has 
actually produced not increasing so much, even if this makes the flow rate and pressure of gas 
which are supplied to a fuel cell increase by the feeder side of gas. Since the fuel cell has taken 
the stack structure which carried out two or more laminatings of the single cell as mentioned 
already, when gas is distributed to each ** cell, the increment of gas supply volume will also be 
divided according to the number of single cells with which a fuel cell is equipped. Therefore, it 
became inadequate [ the flow rate of gas or the augend of a pressure which are supplied to the 
part which waterdrop has produced ], and even if it made the flow rate and pressure of gas 
which are supplied to a fuel cell increase, removal of waterdrop might not be performed as a 
result. 

[0016] On the contrary, if the flow rate and pressure of gas which are supplied to the part which 
waterdrop has produced are made to fully increase and it is going to remove waterdrop 
effectively, it is necessary to, carry out a flow rate and the augend of a pressure to an overlarge, 
and may be hard to adopt them. When the flow rate or pressure of fuel gas is made to increase 
and it is going to remove waterdrop especially, it produces un-arranging [ that the amount of 
hydrogen discharged without being concerned with a cell reaction will increase ] by making the 
amount of supply of fuel gas superfluous. Increase of the amount of hydrogen which is not used 
by the cell reaction causes decline in the energy efficiency in the whole fuel cell system 
equipped with this fuel cell. Like [ in the case of mounting a fuel cell as a power supply for a 
vehicles drive especially ], when a limitation is in the amount of the fuel which can be prepared, 
it becomes disadvantageous. The above-mentioned composition which blows away waterdrop 
makes the distance it can run with the fuel of the mounted specified quantity shortened by 
increasing the capacity to supply, in using a fuel cell as a power supply for a vehicles drive. 
Furthermore, in carrying out the augend of the gas to supply to an overlarge, the flow rate and 
pressure of an overlarge shall be borne, and a facility of piping which supplies gas to a fuel cell 
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will also need to enable supply of the flow rate of an overlarge, and the gas of a pressure also of 
a gas supply system, and has a possibility of newly causing problems, such as enlargement of the 
whole equipment. 

[001 7] The fuel cell equipment of this invention solved such a problem, suppressed the increase 
in the amount of hydrogen and the enlargement of a fuel cell which are discharged without being 
concerned with a cell reaction, was made for the purpose of improving the drainage nature in 
each ** cell which constitutes a fuel cell, and took the next composition 
[0018] 

[A The means for solving a technical problem, and its operation and effect] In the fuel cell 
equipment which the 1st fuel cell equipment of this invention is equipped with the stack 
structure which carried out two or more laminatings of the single cell, receives supply of gas to 
each electrode of the aforementioned single cell, and obtains electromotive force according to 
the electrochemical reaction using the predetermined component in the aforementioned gas The 
gas supply manifold which supplies the aforementioned gas to the gas passageway which was 
penetrated and formed in the direction of a laminating of this stack structure in the interior of 
the aforementioned stack structure, and was prepared in the interior of each aforementioned ** 
cell, Let it be a summary to have had a gas distribution means to stop supply of the 
aforementioned gas from this gas supply manifold temporarily to a part of aforementioned gas 
passageway in a single cell in the passage of the gas which results in each aforementioned ** 
cell. 

[001 9] Supply of gas to the gas passageway prepared in the interior of the aforementioned single 
cell is performed by the gas supply manifold formed by penetrating the 1 st fuel cell equipment of 
this invention constituted as mentioned above in the direction of a laminating of this stack 
structure in the interior of the stack structure which carried out two or more laminatings of the 
single cell. Each electrode in the aforementioned cell obtains electromotive force according to 
the electrochemical reaction using the predetermined component in gas in response to supply of 
gas. The gas distribution means is prepared in the passage of the gas which results in each 
aforementioned ** cell from the aforementioned gas supply manifold, and, as for this gas 
distribution means, supply of the aforementioned gas is temporarily stopped to a part of 
aforementioned gas passageway in a single cell. 

[0020] According to the 1st fuel cell equipment of this invention, in order that a gas distribution 
means may stop supply of the aforementioned gas temporarily to a part of aforementioned gas 
passageway in a single cell, by the gas passageway in a single cell by which supply of gas was 
not stopped, the flow rate and pressure of gas which are supplied increase temporarily. 
Therefore, when the waterdrop which takes up passage in the gas passageway in a single cell by 
which gas supply was not suspended has arisen, by the gas by which the pressure increased, this 
waterdrop can be blown away and waterdrop can be removed from the inside of passage. 
[0021] Here, with the 1st fuel cell equipment of this invention, since the flow rate and pressure 
of gas which are supplied to other gas passagewaies in a single cell by stopping supply of the 
aforementioned gas temporarily to a part of gas passageway in a single cell are increased, it is 
not necessary to change the flow rate and pressure of gas which are supplied from the outside 
to fuel cell equipment. Therefore, piping which connects to fuel cell equipment from the exterior 
the gas supply system, this predetermined gas supply system, and predetermined fuel cell which 
supplies gas is not enlarged or complicated in order to increase the flow rate and pressure of 
gas. Furthermore, even if the flow rate and pressure of gas which are supplied to each gas 
passageway increase, the amount of the gas consumed by the 1st fuel cell equipment of this 
invention does not change. Moreover, since the above-mentioned gas distribution means is 
established in the passage of the gas which results in each aforementioned ** cell from the gas 
supply manifold formed in the aforementioned stack structure, fuel cell equipment itself does not 
enlarge it. Moreover, since waterdrop is blown away using the pressure of the gas to supply, 
waterdrop is removable no matter the passage inside a single cell may be formed in what sense. 
[0022] A part of aforementioned gas passageway in a single cell is inner one which divided the 
gas passageway in all the single cell into two or more groups, and in the 1st fuel cell equipment 
of such this invention, its composition which is a gas distribution change means perform 
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aforementioned gas distribution is also desirable, changing the aforementioned gas passageway in 
a single cell which the aforementioned gas distribution means changes two or more 
aforementioned groups one by one, and stops supply of the aforementioned gas temporarily. 
[0023] With such composition, the gas passageway in all the single cell is divided into two or 
more groups, these groups are changed one by one, and the gas passageway in a single cell 
which stops supply of the aforementioned gas temporarily is changed. Therefore, in the gas 
passageway in all the single cell, since the flow rate and pressure of gas which are supplied 
increase temporarily, when waterdrop is formed by which gas passageway in a single cell, it 
becomes possible to remove this waterdrop. 

[0024] In the fuel cell equipment which the 2nd fuel cell equipment of this invention is equipped 
with the stack structure which carried out two or more laminatings of the single cell, receives 
supply of gas to each electrode of the aforementioned single cell, and obtains electromotive 
force according to the electrochemical reaction using the predetermined component in the 
aforementioned gas The gas discharge manifold which leads the aforementioned gas discharged 
from the passage of gas which was penetrated and formed in the direction of a laminating of this 
stack structure in the interior of the aforementioned stack structure, and was established in the 
interior of each aforementioned ** cell to the aforementioned fuel cell equipment exterior, It has 
a movable member at the connection grade of this gas discharge manifold and the 
aforementioned gas passageway in a single cell, and let it be a summary to have the waterdrop 
removal means which rakes out the waterdrop which piles up in the aforementioned connection 
grade by the movement of this movable member to the aforementioned gas discharge manifold 
side. 

[0025] The 2nd fuel cell equipment of this invention constituted as mentioned above receives 
supply of gas to each electrode of a single cell, and electromotive force is obtained according to 
the electrochemical reaction using the predetermined component in the aforementioned gas. The 
aforementioned gas discharged from the passage of gas established in the interior of each 
aforementioned ** cell is led to the aforementioned fuel cell equipment exterior by the gas 
discharge manifold formed in the direction of a laminating of this stack structure by penetrating 
in the interior of the stack structure which carried out two or more laminatings of the 
aforementioned single cell. The movable member is prepared in the connection grade of the 
aforementioned gas discharge manifold and the aforementioned gas passageway in a single cell, 
and the waterdrop which piles up in the aforementioned connection grade by the movement of 
this movable member is raked out to the aforementioned gas discharge manifold side. 
[0026] According to the 2nd fuel cell equipment of this invention, since it is raked out by the 
movable member with which a waterdrop removal means is equipped at a gas discharge manifold 
side, waterdrop continues piling up in the aforementioned connection grade, and the waterdrop 
which piles up in the connection grade of a gas discharge manifold and the gas passageway in a 
single cell closes a gas passageway, and does not reduce a cell performance. Here, since the 
movable member which removes waterdrop is prepared in the connection grade of a gas 
discharge manifold and the gas passageway in a single cell, fuel cell equipment does not enlarge 
it by establishing this waterdrop removal means. 

[0027] In the 2nd fuel cell equipment of such this invention, the aforementioned waterdrop 
removal means is good also as having had the fan who was supported free [ rotation ] in the 
connection grade of each aforementioned gas passageway in a ** cell, and the aforementioned 
gas discharge manifold, and were prepared, and the drive which interlocks mutually and is made 
to rotate this two or more ********** fan. 

[0028] If it is made such composition, since the prepared fan interlocks mutually and rotates, any 
fan can remove waterdrop similarly and he can remove waterdrop irrespective of the position of 
a connection in which waterdrop piled up. 

[0029] Moreover, the aforementioned fan is good here also as a rotation drive being carried out 
by the pressure of the gas discharged from each aforementioned gas passageway in a ** cell. 
[0030] In such a case, since a rotation drive is carried out by the pressure of the gas discharged 
from each aforementioned gas passageway in a ** cell, the aforementioned fan does not need to 
form separately the equipment for carrying out the rotation drive of the fan. Furthermore, at this 
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time, since it interlocks mutually and a fan rotates as mentioned already, the fan prepared in the 
connection grade of the passage which a gas passageway is closed by stay of waterdrop and has 
not discharged the gas which can drive a fan can also be interlocked with rotation of other fans, 
and he can rotate him. Therefore, the fan prepared in the connection grade of the taken-up 
passage can also fully rotate, and can remove waterdrop. 

[0031] Or the aforementioned fan is good also as a rotation drive being carried out by the motor 
equipped with the predetermined source of power. 

[0032] In such a case, since a rotation drive is carried out by the motor equipped with the 
predetermined source of power, the aforementioned fan can rotate a fan with a desired speed at 
arbitrary stages. At this time, waterdrop is removable similarly [ since it interlocks mutually and a 
fan rotates, as mentioned already / when the whole fan can be aligned, it can be made to rotate 
and which gas passageway is closed ]. Moreover, the effect that it also becomes possible to 
suck waterdrop out of the passage of gas compulsorily, and removal of waterdrop becomes easy 
irrespective of the configuration of passage by work of the fan who drives on a motor is done so. 

[0033] In such fuel cell equipment, furthermore, the aforementioned connection grade in which 
the aforementioned fan was prepared It is the connection grade of the oxidization gas 
passageway prepared in the anode plate side inside each aforementioned ** cell, and the 
oxidization gas discharge manifold which leads the oxidization gas discharged from this 
oxidization gas passageway to the aforementioned fuel cell equipment exterior. When a 
predetermined turning effort is given by the aforementioned motor, the aforementioned fan The 
oxidization gas supply system which has the composition which can make negative pressure the 
inside of the oxidization gas passageway prepared in the interior of each aforementioned ** cell, 
and supplies the aforementioned oxidization gas to the aforementioned fuel cell equipment, It is 
prepared in the passage which connects the aforementioned fuel cell equipment and the 
aforementioned oxidization gas supply system, connection with the aforementioned fuel cell 
equipment A valve element switchable between the aforementioned oxidization gas supply 
system and the open air, When the operation situation of the aforementioned fuel cell equipment 
turns into a predetermined situation, it is good also as having the oxidization gas-passageway 
change control means to which change the aforementioned valve element and the anode plate 
side of the aforementioned fuel cell equipment is made to connect with the open air. 
[0034] When the operation situation of fuel cell equipment turns into a predetermined situation, 
the aforementioned valve element is changed and the anode plate side of the aforementioned 
fuel cell equipment is made to connect with the open air with such fuel cell equipment of 
composition. If a rotation drive is carried out and the fan with whom fuel cell equipment is 
equipped makes negative pressure the inside of the aforementioned oxidization gas passageway 
by the motor equipped with the predetermined source of power at this time, the open air will be 
attracted with rotation of a fan and the anode plate side of fuel cell equipment will be supplied 
[0035] According to such fuel cell equipment, the level of a cell reaction becomes possible 
[ using the attracted open air as oxidization gas ] by setting up the time of a low as the 
aforementioned predetermined situation that the aforementioned valve element is changed, at 
the time of the during starting of fuel cell equipment, or a low load like [ at the time of the during 
starting of fuel cell equipment, or a low load ]. Therefore, energy is not consumed, in order that 
the level of a cell reaction may pressurize oxidization gas or may humidify at the time of a low. 
Moreover, although there is a possibility of a steam condensing in the oxidization gas 
passageway in a fuel cell, and closing a gas passageway when the oxidization gas which the 
operating temperature in a fuel cell humidified at the time of a low like [ at the time of the during 
starting of fuel cell equipment or a low load ] is supplied, condensation of such a steam can be 
prevented by using the open air directly as oxidization gas. 
[0036] 

[Other modes of invention] this invention can take other modes shown below. That is, as the 1 st 
mode of this invention, fuel cell equipment equipped with the aforementioned gas distribution 
change means and the aforementioned waterdrop removal means can be mentioned 
[0037] While enlarging such composition, then gas pressure to supply and blowing away the 



http://www4.ipdljpo.gojp/cgi-bin/tran_web.cgLeije 



10/14/2003 



7/19 ^-v 



generation water and the water of condensation in a gas passageway, the waterdrop which piles 
up in the connection grade of a gas passageway and a gas eccrisis manifold is flipped off, and the 
water in a gas passageway can be removed effectively. When the aforementioned waterdrop 
removal means is the fan as for whom a rotation drive is done by the pressure of the gas 
discharged from a gas passageway and the pressure of gas is especially strengthened by the 
aforementioned gas distribution removal means, the efficiency of the rotational frequency of the 
aforementioned fan which becomes large and removes water improves. In such a fuel cell, even if 
it is the configuration by which waterdrop — the gas passageway blockaded by waterdrop is 
horizontally suitable — cannot be discharged easily, the waterdrop which makes passage 
blockade is effectively removable. 

[0038] Moreover, the 2nd mode of this invention can take composition called the electric vehicle 
equipped with the fuel cell equipment of this invention. When an electric vehicle carries the 1st 
fuel cell equipment of this invention as a power supply for a vehicles drive, this fuel cell 
equipment is equipped with the above-mentioned gas distribution change means in the fuel gas 
supply manifold at least and the passage of the fuel gas in the single cell which constitutes a fuel 
cell is closed by waterdrop, by the gas distribution change means, the flow rate and pressure of 
fuel gas in fuel gas passage are increased, and waterdrop can be removed. Since the amount of 
fuel gas supplied to fuel cell equipment at this time does not change, even if it blows away and 
removes waterdrop by fuel gas, the fuel carried in vehicles is not consumed, therefore the 
distance it can run with the fuel of the specified quantity does not contract it. 
[0039] 

[Embodiments of the Invention] In order to clarify further composition and an operation of this 
invention explained above, the gestalt of operation of this invention is explained based on an 
example below. Drawin g 1 is a partial decomposition perspective diagram which expresses 
typically signs that the important section was fractured, about the fuel cell 20 which is one 
suitable example of this invention. The decomposition perspective diagram showing the 
composition of the stack structure 24 from which drawing 2 constitutes a fuel cell 20, and 
drawing 3 are the perspective diagrams showing the appearance of a stack structure 24. Based 
on drawing 2 and drawing 3 , the stack structure 24 which constitutes a fuel cell 20 is explained 
first, and the composition of the slit structure 60 corresponding to the important section of this 
invention is continuously explained and explained about the gas in the fuel cell 20 interior flowing 
below. 

[0040] The composition of the single cell 22 which a fuel cell 20 is a solid-state macromolecule 
type fuel cell, and is the base unit which constitutes this fuel cell 20 is as having mentioned 
already based on drawing 1 6 . When actually assembling a fuel cell, the stack structure which 
carried out two or more set laminating of the single cell 22 for each part material of the 
configuration shown in drawing 2 in piles one by one is formed. Although expressed with drawing 
16 that the rib which accomplishes a gas passageway only in one side of each separator 34 and 
35 is formed, as shown in drawing 2 , by the actual fuel cell 20, the separator 30 which formed 
the rib in both sides is used, the rib 54 formed in one side of separator 30 forms fuel gas 
passage 34P between the adjoining anodes 32, and the rib 55 which separator 30 was alike on 
the other hand, and was formed forms oxidization gas-passageway 35P between the cathodes 33 
with which the adjoining single cell is equipped Thus, separator 30 has played the role which 
separates the flow of fuel gas and oxidization gas between the adjoining single cells while forming 
the passage of gas between gas diffusion electrodes. 

[0041] Here, the electrolyte film 31 is the ion exchange membrane of proton conductivity formed 
by solid-state polymeric materials, for example, a fluorine system resin, and shows good 
electrical conductivity according to a damp or wet condition. The Nafion film (Du Pont make) was 
used in this example. The alloy which consists of the platinum as a catalyst or platinum, and 
other metals is applied to the front face of the electrolyte film 31. Produce the carbon powder 
which supported the alloy which consists of platinum or platinum, and other metals as a method 
of applying a catalyst, and the suitable organic solvent was made to distribute the carbon powder 
which supported this catalyst, optimum dose addition was carried out, the electrolytic solution 
(for example, Aldrich Chemical, Nafion Solution) was pasted, and the method of screen-stenciling 
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on the electrolyte film 31 was taken. Or the composition which carries out film fabrication of the 
paste containing the carbon powder which supported the above-mentioned catalyst, produces a 
sheet, and presses this sheet on the electrolyte film 31 is also suitable. 

[0042] Both the anode 32 and the cathode 33 are formed of the carbon cross woven with the 
thread which consists of a carbon fiber. In addition, in this example, although the anode 32 and 
the cathode 33 were formed by the carbon cross, the composition formed by the carbon paper 
or carbon felt which consists of a carbon fiber is also suitable. 

[0043] Separator 30 is formed by the conductive gas non-penetrated member, for example, the 
substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating. 
Separator 30 forms ribs 54 and 55 in the both sides, and as mentioned already, fuel gas passage 
34P are formed on the front face of an anode 32, and it forms oxidization gas— passageway 35P 
on the front face of the cathode 33 of the adjoining single cell. In the fuel cell 20 of this example, 
the ribs 54 and 55 formed in the front face of each separator were made into the structure of 
the shape of two or more slot formed in parallel, are both sides of separator and formed the rib 
54 and the rib 55 in the direction which intersects perpendicularly, respectively. 
[0044] Moreover, four hole structures are prepared in the periphery of separator 30. They are 
the fuel gas eyes 50 and 51 which connect the rib 54 which forms fuel gas passage 34P, and the 
oxidization gas eyes 52 and 53 which form oxidization gas-passageway 35P and which are 
connected rib 55. When a fuel cell 20 is assembled, the fuel gas eyes 50 and 51 with which each 
separator 30 is equipped form the fuel gas supply manifold 56 and the fuel gas eccrisis manifold 
57 which penetrate the fuel cell 20 interior in the direction of a laminating. Moreover, the 
oxidization gas eyes 52 and 53 with which each separator 30 is equipped form the oxidization gas 
supply manifold 58 and the oxidization gas eccrisis manifold 59 which similarly penetrate the fuel 
cell 20 interior in the direction of a laminating. 

[0045] When assembling the fuel cell 20 equipped with each part material explained above, it 
piles up one by one in order of separator 30, an anode 32, the electrolyte film 31, a cathode 33, 
and separator 30, and the stack structure 24 which arranges collecting electrode plates 36 and 
37, electric insulating plates 38 and 39, and end plates 40 and 41 further to the ends, and is 
shown in drawing 3 is completed. Here, collecting electrode plates 36 and 37 are formed with 
substantia-compacta carbon, a copper plate, etc., electric insulating plates 38 and 39 are formed 
of insulating members, such as rubber and a resin, and end plates 40 and 41 are formed with 
metals, such as steel equipped with rigidity. Moreover, output terminals 36A and 37A are formed 
in collecting electrode plates 36 and 37, respectively, and an output of the electromotive force 
produced in the fuel cell 20 is possible. 

[0046] Although the built-up sequence of each part material when constituting a stack structure 
24 is as having mentioned above, in the field which touches separator 30, a predetermined seal 
member is prepared in the periphery of the electrolyte film 31. This seal member plays the role 
which prevents that fuel gas and oxidization gas are mixed in a stack structure 24 while 
preventing fuel gas and oxidization gas beginning to leak from each interior of a ** cell. 
[0047] The end plate 40 is equipped with two hole structures as shown in drawing 3 . One is the 
fuel gas eye 42 and another is the oxidization gas eye 44. The electric insulating plate 38 and 
collecting electrode plate 36 which adjoin an end plate 40 form two hole structures with which an 
end plate 40 is equipped, and the two same hole structures as a corresponding position. Opening 
of this fuel gas eye 42 is carried out to the center section of the fuel gas eye 50 with which 
separator 30 is equipped, in addition — the time of operating a fuel cell 20 — fuel gas — a hole 
42 and the fuel supply system which is not illustrated connect — having — hydrogen — rich fuel 
gas is supplied to the fuel cell 20 interior Similarly, the oxidization gas eye 44 is formed in the 
position corresponding to the center section of the oxidization gas eye 52 with which the 
aforementioned separator 30 is equipped. When operating a fuel cell 20, this oxidization gas eye 
44 and the oxidization gas supply system which is not illustrated are connected, and the 
oxidization gas containing oxygen is supplied to the fuel cell 20 interior. Here, a fuel gas feeder 
and an oxidization gas supply system are equipment which performs humidiftcation and 
pressurization of the specified quantity to each gas, and is supplied to a fuel cell 20. 
[0048] Moreover, the end plate 41 equips with two hole structures a position which is different in 
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an end plate 40. The electric insulating plate 39 and the collecting electrode plate 37 also form 
two hole structures in the same position as an end plate 41, respectively. Opening of the 1 fuel 
gas eye 43 of the hole structure with which an end plate 41 is equipped is carried out to the 
position corresponding to the center section of the fuel gas eye 51 with which separator 30 is 
equipped. Opening of the oxidization gas eye 45 which is another hole structure is carried out to 
the position corresponding to the center section of the oxidization gas eye 53 with which 
separator 30 is equipped. When operating a fuel cell 20, the fuel gas exhaust which is not 
illustrated is connected to the fuel gas eye 43, and the oxidization gas exhaust which is not 
illustrated is connected to the oxidization gas eye 45. 

[0049] The stack structure 24 which consists of each part material explained above is held 
where the predetermined press force is applied in the direction of a laminating, and a fuel cell 20 
completes it. About the composition which presses a stack structure 24, since it was not 
concerned, illustration was abbreviated to the important section of this invention. In order to 
hold pressing a stack structure 24, it is good also as composition which binds a stack structure 
24 tight using a bolt and a nut, or is good also as composition which the both ends of stack 
stowage material are bent [ composition ] after preparing the stack stowage material of a 
predetermined configuration and containing a stack structure 24 inside this stack stowage 
material, and makes the press force act on a stack structure 24. 

[0050] Next, it explains that the fuel gas in the fuel cell 20 equipped with the above composition 
and oxidization gas flow. Fuel gas is introduced into the fuel cell 20 interior through the fuel gas 
eye 42 formed in the end plate 40 from the above-mentioned predetermined fuel gas feeder. In 
the fuel cell 20 interior, fuel gas is supplied to fuel gas passage 34P with which each ** cell 22 is 
equipped through the fuel gas supply manifold 56, and the electrochemical reaction which 
advances by the cathode side of each ** cell 22 is presented with it. The fuel gas discharged 
from fuel gas passage 34P gathers to the fuel gas eccrisis manifold 57, reaches the fuel gas eye 
43 of an end plate 41, is discharged from this fuel gas eye 43 in the exterior of a fuel cell 20, and 
is led to the above-mentioned predetermined fuel gas exhaust. 

[0051] Oxidization gas is similarly introduced into the fuel cell 20 interior through the oxidization 
gas eye 44 formed in the end plate 40 from the above-mentioned predetermined oxidization gas 
supply system. In the fuel cell 20 interior, oxidization gas is supplied to oxidization gas- 
passageway 35P with which each ** cell 22 is equipped through the oxidization gas supply 
manifold 58, and the electrochemical reaction which advances by the anode plate side of each ** 
cell 22 is presented with it. The oxidization gas discharged from oxidization gas-passageway 35P 
gathers to the oxidization gas eccrisis manifold 59, reaches the oxidization gas eye 45 of an end 
plate 41, and is discharged by the above-mentioned predetermined oxidization gas exhaust from 
this oxidization gas eye 45. 

[0052] Next, the composition and its operation of the slit structure 60 corresponding to the 
important section of this invention are explained. This slit structure 60 is structure contained by 
the fuel gas supply manifold 56 interior mentioned already in a fuel cell 20. Drawing 1 is a partial 
decomposition perspective diagram showing signs that the slit structure 60 contained by the fuel 
gas supply manifold 56 interior was taken out. The fuel cell 20 shown in drawin g 1 shows the 
state where cut the stack structure 24 first between the separator 30 which adjoins a collecting 
electrode plate 36 and this collecting electrode plate 36, and between the separator 30 which 
adjoins a collecting electrode plate 37 and this collecting electrode plate 37, and it was further 
cut to the direction of a laminating of a stack, and parallel in the center section of the fuel gas 
supply manifold 56. Although the publication of a rib 55 is omitted by one side ( drawing 1 
metacarpus anterior) of the separator 30 which touches a collecting electrode plate 36 here, this 
field may be a flat field which does not have a rib 55. Moreover, the perspective diagram of the 
slit structure 60 was shown in drawing 4 . 

[0053] The slit structure 60 consists of the 1 st slit section 70 and the 2nd slit section 80, as 
shown in drawing 4 . The 1st slit section 70 is equipped with the 1st shaft 72 and two or more 
slit plates 74, and the 1st shaft 72 is supporting each slit plate 74 with the supporter 76. The 1st 
attaching part 78 equipped with the 1st spring 77 is formed in the end (end-plate 41 side) of the 
1st shaft 72, and the 1st slit section 70 fixes by this 1st attaching part 78 in the 1st fixing 
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section 79 prepared in the collecting electrode plate 37 (refer to drawin g 1 ). The other end 
(end-plate 40 side) of the 1st shaft 72 has accomplished the 1st edge 71 in which disk structure 
was formed, and this 1st edge 71 touches the 1st cam 73 mentioned later. 
[0054] Similarly, the 2nd slit section 80 is also equipped with the 2nd shaft 82 and two or more 
slit plates 84, and, as for the 2nd shaft 82, is supporting each slit plate 84 with the supporter 86. 
The 2nd attaching part 88 equipped with the 2nd spring 87 is formed in the end (end-plate 41 
side) of the 2nd shaft 82, and the 2nd slit section 80 fixes by this 2nd attaching part 88 in the 
2nd fixing section 89 prepared in the collecting electrode plate 37 (refer to draw ing 1 ). The 
other end (end-plate 40 side) of the 2nd shaft 82 has accomplished the 2nd edge 81 in which 
disk structure was formed, and this 2nd edge 81 touches the 2nd cam 83 mentioned later. 
[0055] The 1 st cam 73 of the above and the 2nd cam 83 form the cam section 62. It was formed 
in the same configuration and has penetrated to the axis of rotation 64, and the 1st cam 73 and 
the 2nd cam 83 set a predetermined interval, and are being fixed on this axis of rotation 64. As 
shown in drawing 1 , the axis of rotation 64 penetrates the outer wall in separator 30, and is 
supported free [ rotation ]. The motor 66 is attached in the outside of the separator 30 which 
supports the axis of rotation 64, and the axis of rotation 64 is rotated by receiving supply of 
power from this motor 66. The angle of 90 degrees is accomplished mutually and it is fixed to the 
aforementioned axis of rotation 64, and even if the axis of rotation 64 drives the 1st cam 73 and 
the 2nd cam 83 by the motor 66, they do not change the physical relationship of the 1st cam 73 
and the 2nd cam 83. 

[0056] When assembling a fuel cell 20, and it piles up in the process mentioned already in the 
sequence which mentioned the separator 30 grade already and the laminating of the single cell 
22 is carried out, the slit structure 60 is arranged in the oxidization gas supply manifold 58 
formed at this time, the [ the 1st fixing section 79 prepared in the collecting electrode plate 37 
which mentioned already each of the 1st attaching part 78 and the 2nd attaching part 88 here, 
and ] — the laminating of the collecting electrode plate 37 is carried out further, fixing in 2 fixing 
sections 89, and the end of the slit structure 60 is fixed to the fuel cell 20 interior Next, the axis 
of rotation 64 which fixed beforehand the 1st cam 73 and the 2nd cam 83 to the separator 30 
located in the edge by the side of an end plate 40 is attached. At this time, it arranges so that 
each cam and disk structure of a shaft edge may touch. Here, although the disk structure of 
each shaft edge is only in contact with the fixed 1st cam 73 or the 2nd cam 83, the press force 
is applied to each shaft with the spring prepared in the other end of each shaft, and each shaft is 
stabilized and is held. The motor 66 mentioned already is attached in the axis of rotation 64, and 
a fuel cell 20 is completed by holding this stack structure 24, making the predetermined press 
force mentioned already in the direction of stack-structure 24 laminating act, after forming the 
stack structure 24 including the end plate. 

[0057] By attaching the slit structure 60 as mentioned above, the slit structure 60 becomes 
possible [ moving reciprocately in the direction of a laminating of a stack structure 24 according 
to operation of the cam section 62 ]. The end (the 1st edge 71, the 2nd edge 81) of each shaft is 
in contact with the cam section 62, and the press force received from a cam with rotation of 
each cam changes. The other end (the 1 st attaching part 78, the 2nd attaching part 88) of each 
shaft is equipped with the spring, and expands and contracts this spring according to the size of 
the press force received while supporting the slit structure 60. Therefore, each shaft moves 
reciprocately because the size of the force which each cam rotates and presses each shaft 
changes. Thus, it reaches 1st slit section 70 and the 2nd slit section 80 is formed according to 
the quality of the material which consists of the 1st shaft 72 and the 2nd shaft 82 which move 
reciprocately, and these and the slit plates 74 and 84 formed by one and which is equipped with 
predetermined rigidity and predetermined thermal resistance, and does not have conductivity, for 
example, an epoxy system resin, a phenol system resin, etc. containing a glass fiber. 
[0058] Next, operation of the slit structure 60 is explained. If the axis of rotation 64 drives by 
the motor 66 and the 1st cam 73 and the 2nd cam 83 rotate, each cam will push the disk section 
formed in the 1st edge 71 or the 2nd edge 81 at which each cam touches of the force of a 
different size according to the angle to rotate, and will carry out the variation rate of the 
corresponding slit section. Drawing 5 (a) or drawing 8 (a) is a ** type view showing signs that it 
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saw from the direction of the arrow 5 which shows the cam section 62 to drawing 4 . Moreover, 
drawing 5 (b) or drawing 8 (b) is a ** type view showing the state of the variation rate of the 1st 
edge 71 when being in the state of (a) where the cam section 62 corresponds, and the 2nd edge 
81. The 2nd cam 83 is equipped with ****** 73a and 83a and the stub sections 73b and 83b, 
respectively, as it calls 1st cam 73 and is shown in drawing 5 (a). When the ****** 73a and 83a 
touch the 1st edge 71 or the 2nd edge 81, the corresponding slit section will be in the state 
where it was pushed on the end-plate 41 side. Moreover, when the stub sections 73b and 83b 
other than ******73a and 83a etc. touch the 1st edge 71 or the 2nd edge 81, the corresponding 
slit section will be in the state where it pulled back at the end-plate 40 side. 
[0059] It reaches 1st slit section 70 and operation in case the 2nd slit section 80 is pressed by 
the cam section 62 and moves is shown in drawing 9 or drawing 1 1 . Drawing 9 or drawing 1 1 is 
expressed from the direction which shows signs that the slit structure 60 is installed in the 
position in the oxidization gas supply manifold 58, and it operates to the arrow 9 of drawing 1 . 
On the oxidization gas supply manifold 58, the cross section which is oxidization gas-passageway 
35P with which each ** cell 22 is' equipped has appeared in regular arrangement. In the cam 
section 62, although the 1st slit section 70 and the 2nd slit section 80 are pulled back at the 
end-plate 40 side as shown in (the state of drawing 5 (a)), and drawin g 5 (b) when the ****** 
73a perpendicular direction facing up of the 1 st cam 73 and ****** 83a of the 2nd cam 83 have 
turned to the end-plate 40 side, this state is in the usual state at the time of operation of a fuel 
cell 20. At this time, each slit plate is in the state which shows in drawing 9 . the slit 85 with 
which the slit 75 with which a slit plate 74 is equipped, and a slit plate 84 are equipped in the 
state of drawing 9 — each — the cross section of oxidization gas-passageway 35P is not 
overlapped — as — being located — **** — each — supply of oxidization gas is usually carried 
out to a passage oxidization gas-passageway 35P 

[0060] Here, if 90 degrees of axes of rotation 64 rotate clockwise and the cam section 62 will be 
in the state of drawing 6 (a), the relation between the slit structure 60 and the cross section of 
oxidization gas-passageway 35P will be in the state of drawing 10 . That is, while the 1st shaft 
72 is pressed at an end-plate 41 side, a slit plate 74 also moves, and a slit 75 laps with the 
entrance section cross section of oxidization gas-passageway 35P arranged next to drawing 9 
Nakamigi. In order that the 2nd shaft 82 may not move at this time, a slit plate 84 does not 
move, either. 

[0061] When 90 degrees of axes of rotation 64 furthermore rotate clockwise, the cam section 62 
will be in the state of drawing 7 (a), and will come to show the relation between the slit structure 
60 and the cross section of oxidization gas-passageway 35P to drawing 1 1 . In the state of 
drawing 7 , the 1 st shaft 72 is pulled back at the end-plate 40 side, and the 2nd cam 83 is 
pressing the 2nd shaft 82 to the end-plate 41 side. Therefore, a slit plate 74 moves to left-hand 
side in drawing 1 1 , returns to the original position, and laps with the entrance section cross 
section of oxidization gas-passageway 35P which the slit plate 84 moved to right-hand side, and 
had been arranged on right-hand. 

[0062] If 90 degrees of axes of rotation 64 furthermore rotate clockwise, the cam section 62 will 
be in the state which shows in drawin g 8 (a). In this state, the 1st shaft 72 and the 2nd shaft 82 
are pulled back at the end-plate 40 side. Therefore, a slit plate 84 also returns to the original 
position, and slit plates 74 and 84 will be in the state which shows in drawing 9 . 
[0063] Even if 90 degrees of axes of rotation 64 rotate clockwise further after this and the cam 
section 62 returns to the state of drawing 5 (a), the 1st shaft 72 and the 2nd shaft 82 do not 
move, therefore do not move slit plates 74 and 84 with the state which shows in drawing 9 . 
[0064] Next, control of operation of the slit structure 60 is explained. Operation of the slit 
structure 60 mentioned above takes place by telling driving force to the axis of rotation 64 from 
the motor 66 mentioned already. The motor 66 is connected with the predetermined control unit 
which is not illustrated. This control unit can input the detecting signal about the voltage and 
current which the fuel cell 20 is outputting from the sensor which is not illustrated too. In the 
interior of either of the single cells 22 which constitute a fuel cell 20, if a gas passageway is 
blockaded with the water of condensation or generation water, influence will appear in the 
voltage-current property (V-I property) which a fuel cell 20 outputs. If change of the V-I 
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property which the aforementioned sensor detects exceeds a reference value, the 
aforementioned control unit will judge that lock out of a gas passageway has taken place in the 
fuel cell 20 interior, and will output a driving signal to a motor 66. 

[0065] When the driving signal from a control unit is received, a motor 66 makes the axis of 
rotation 64 turn in the clockwise rotation mentioned already over predetermined time (for 
example, this example for 1 second). Thus, while the axis of rotation 64 makes one revolution, 
the slit structure 60 performs operation mentioned already, and the entrance section is closed 
only for half [ every ] predetermined time by oxidization gas-passageway 35P formed in each ** 
cell (here for 1 / 4 seconds). 

[0066] Thus, if the slit structure 60 operates and the entrance section whose slit plate 74 or slit 
plate 84 mentioned already is oxidization gas-passageway 35P predetermined is closed with 
rotation of the axis of rotation 64, the number which is oxidization gas-passageway 35P to which 
oxidization gas is supplied will be halved during the predetermined period. Therefore, even if the 
amount and pressure of oxidization gas which are supplied from the oxidization gas supply 
system connected to the fuel cell 20 are fixed, the amount and pressure of oxidization gas which 
are supplied to oxidization gas-passageway 35P in the single cell 22 fluctuate temporarily. Thus, 
when the amount and pressure of oxidization gas which are supplied increase temporarily, the 
water which was making the gas passageway in the single cell 22 blockade is blown away, and 
lock out of passage is canceled. 

[0067] Since the flow rate and pressure of oxidization gas which are supplied in oxidization gas- 
passageway 35P by reducing the number of oxidization gas-passageway 35P in a stack structure 
24 by half temporarily are increased according to the fuel cell 20 of this invention explained 
above, with the pressure of this oxidization gas, the water which blockades oxidization gas- 
passageway 35P can be blown away, and the lock out state of passage can be canceled. Since it 
realizes when increase of the flow rate of oxidization gas and a pressure reduces temporarily the 
number of oxidization gas-passageway 35P at this time, it is not necessary to change the flow 
rate and pressure of the whole oxidization gas which are supplied to a fuel cell 20. Moreover, 
since it performs by dividing all oxidization gas-passageway 35P into two groups, and closing the 
entrance section by turns, when lock out of passage takes place in which single cell 22 which 
constitutes a fuel cell 20, the same effect is acquired, and a reduction by half of the number of 
oxidization gas-passageway 35P can cancel lock out of passage. Furthermore, since the above- 
mentioned slit structure 60 is established in the oxidization gas supply manifold 58, a fuel cell 20 
does not enlarge it as composition which removes the waterdrop in oxidization gas-passageway 
35P according to this slit structure 60. 

[0068] Although [ the above-mentioned example ] oxidization gas-passageway 35P with which 
the single cell 22 which constitutes a fuel cell 20 is equipped are divided into two groups, it is 
good also as composition divided into three or more groups. It becomes possible to divide into 
three or more groups and to adjust the flow rate and pressure of the composition which opens 
and closes the entrance section of oxidization gas-passageway 35P one by one, then the 
oxidization gas increased according to the divided group number for every group. Furthermore, if 
two or more predetermined groups align and it considers as the composition which can operate 
by forming two or more cam sections 62 when dividing oxidization gas-passageway 35P into 
three or more groups, it will become possible to make the flow rate and pressure of oxidization 
gas to increase fluctuate according to the state where passage is blockaded, since the number 
of oxidization gas-passageway 35P opened and closed differs by the case where it operates 
separately from the case where two or more predetermined groups align and operate — each — 
the oxidization capacity distributed to oxidization gas-passageway 35P is changeable 
[0069] Moreover, although each slit plates 74 and 84 have every seven slits 75 and 85, 
respectively and considered the slit plate of one sheet as the composition which opens and 
closes oxidization gas-passageway 35P [ seven-train ] at a time (every seven single cells) in the 
above-mentioned example, the number of the slits 75 and 85 which each slit plates 74 and 84 
have can be set up arbitrarily. In order for the slit plates 74 and 84 linked to the 1st shaft 72 and 
the 2nd shaft 82 to move smoothly here according to operation of the cam section 62 with 
supporters 76 and 86, it is desirable to form the slit plate of one sheet every 5 to 10 cells. 
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[0070] Thus, by changing the group number which divides oxidization gas-passageway 35P, and 
the number of cells to which the slit plate of one sheet opens and closes passage, the number of 
oxidization gas-passageway 35P opened and closed can be set up arbitrarily, and regulation 
becomes possible arbitrarily about the flow rate and pressure of oxidization gas which increase 
when opening and closing oxidization gas-passageway 35P by this. 

[0071] Moreover, although considered as the composition in which a predetermined control 
section judges the lock out state of a gas passageway, and drives a motor 66 if needed 
according to the input signal from a predetermined sensor in the above-mentioned example, it is 
good also as composition which connects a timer to a control section and drives a motor 66 for 
every fixed time. Since operation of waterdrop removal is performed for every predetermined 
time before such composition, then a cell output are affected, a gas passageway is blockaded by 
waterdrop and a cell performance does not fall by it. 

[0072] Although time taken for the axis of rotation 64 to make one revolution was set as for 1 
second in the above-mentioned example, this time can be set up arbitrarily, however, in order to 
suppress the influence of the output state on the fuel cell 20 which is fully carrying out 
continuous running of the effect of waterdrop removal with profit, as for the time taken for the 
axis of rotation 64 to make one revolution, it is desirable to set up in 5 seconds from 0.5 
seconds 

[0073] Furthermore, also in the fuel cell which connected two or more stack structures 24, and 
considered higher voltage as the composition in which an output is possible, the effect of the 
above-mentioned example and the same effect can be acquired by establishing the slit structure 
60 in each of each stack structure 24. That is, in each stack structure 24 which carried out two 
or more laminatings, if the slit structure 60 prepared in the oxidization gas supply manifold 58 in 
each stack structure is interlocked and it moves simultaneously, in all the single cells 22 that 
constitute each stack structure 24, the flow rate and pressure of oxidization gas which are 
supplied to oxidization gas-passageway 35P are increased, and lock out of passage can be 
canceled. 

[0074] In the above-mentioned example, the slit 75 with which each slit plate 74 is equipped is 
arranged at each ** cell and parallel, and although each of a slit 75 considered as the 
composition which can close the entrance section which is all oxidization gas-passageway 35P 
with which one corresponding single cell 22 is equipped, it is good also as forming in the direction 
of a laminating of a stack structure 24, and parallel the slit 75 with which a slit plate 74 is 
equipped, in this case, the inside of the oxidization gas eye 52 in the separator 30 with which the 
shaft which supports a slit plate 74 adjoins a collecting electrode plate 36 or a collecting 
electrode plate 37 — the longitudinal direction of this oxidization gas eye 52, and parallel — 
installing — the structure same in the edge of this oxidization gas eye 52 as the cam section 62 

preparing — a shaft — the longitudinal direction of the oxidization gas eye 52 — both-way 
movement — movable composition — then, it is good 

[0075] Moreover, although considered as the composition which removes the water which 
establishes the slit structure 60 in the oxidization gas supply manifold 58, and blockades 
oxidization gas-passageway 35P in the above-mentioned example, it is good also as composition 
which removes the water which installs such slit structure 60 in the fuel gas supply manifold 56, 
and blockades fuel gas passage 34P. As mentioned already, since fuel gas can add the steam of 
the specified quantity and is supplied to a fuel cell 20, an excessive steam may condense in fuel 
gas passage 34P, and passage may be taken up. Lock out of passage is easily cancelable by 
establishing the slit structure 60 in the fuel gas supply manifold 56, and increasing the flow rate 
and pressure of fuel gas which are supplied to fuel gas passage 34P, when fuel gas passage 34P 
blockade by the water of condensation, if it considered as the composition which drives a motor 
66 when a predetermined control section detected change of the aforementioned V-I property 
like the above-mentioned example. Or the waterdrop in fuel gas passage 34P can be removed 
periodically, without influencing an output state and waiting for **, when waterdrop makes 
passage blockade, if it considers as the composition which drives a motor 66 for every 
predetermined time. 

[0076] The flow rate and pressure of fuel gas which are supplied to fuel gas passage 34P 
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blockaded can be increased without changing the flow rate and pressure of fuel gas which are 
supplied to a fuel cell 20, in removing the water which blockades fuel gas passage 34P by such 
composition. Therefore, in order to remove the water which blockades passage, fuel gas is not 
consumed vainly. Like [ in the case of using a fuel cell as a power supply for movement ], this is 
advantageous, especially when the amount of the fuel which can be prepared is restricted. 
[0077] In this example, since especially the sense of fuel gas passage 34P and oxidization gas- 
passageway 35P lies at right angles and fuel gas passage 34P are horizontally suitable, 
generation water and the water of condensation in fuel gas passage 34P borrow the assistance 
of gravity, and are not discharged in the direction of an outlet of fuel gas passage 34P. Usually, 
about what was not evaporated in fuel gas among such generation water or the water of 
condensation, it only becomes movable toward the direction of an outlet of fuel gas passage 34P 
with the pressure of the fuel gas supplied to fuel gas passage 34P. Therefore, if the amount of 
generation water or the water of condensation increases, it becomes impossible to discharge, will 
pile up in fuel gas passage 34P, and passage will be made to blockade by the pressure of such 
usual fuel gas. By establishing the above-mentioned slit structure 60 in the fuel gas supply 
manifold 56, it becomes possible to discharge positively generation water and the water of 
condensation in fuel gas passage 34P which are horizontally suitable toward the direction of an 
outlet of fuel gas passage 34P. 

[0078] Although considered as the composition which establishes the slit structure 60 which is 
the water stripper which blows away and removes the water which is making the gas passageway 
in each ** cell 22 blockade in the supply manifold of oxidization gas and/or fuel gas in the 
example explained above, it is good also as preparing a water stripper in the discharge manifold 
of gas, and removing the waterdrop in a gas passageway. Below, the composition which 
established the fan structure 68 as a water stripper in the oxidization gas discharge manifold 59 
is shown as the 2nd example. 

[0079] Drawing 12 is a partial decomposition perspective diagram which expresses typically the 
composition of fuel cell 20a of the 2nd example. Although this fuel cell 20a was not equipped 
with the slit structure 60 in the oxidization gas supply manifold 58 but it had the fan structure 68 
later mentioned in the oxidization gas discharge manifold 59, since it had the composition same 
about the other composition as the fuel cell 20 of the 1st example, the sign same about the 
member which is common in both was attached, and detailed explanation was omitted. 
[0080] In fuel cell 20a, drawing 12 is cut between the separator 30 which adjoins collecting 
electrode plates 36 and 37 and these, and expresses further signs that it cut to the penetration 
direction of this oxidization gas discharge manifold 59, and parallel in the center section of the 
oxidization gas discharge manifold 59. As shown in drawing 1 2 , the fan structure 68 is the 
structure established in the oxidization gas discharge manifold 59 of fuel cell 20a, and makes the 
main components the pin centerjarge shaft 90 and the impeller 92. 

[0081] First, the composition of the fan structure 68 is explained. The pin centerjarge shaft 90 is 
attached in the installation section 69 prepared in the position of collecting electrode plates 36 
and 37 free [ rotation ], and is arranged in the abbreviation core of the oxidization gas eccrisis 
manifold 59 at the direction of a laminating of a stack structure 24, and parallel. Two or more 
impellers 92 are formed at the predetermined intervals on the pin centerjarge shaft 90, and each 
of this impeller 92 is arranged focusing on the pin centerjarge shaft 90 at the bilateral symmetry. 
Here, with the predetermined interval in which the impeller 92 was formed, it is equivalent to the 
distance between each ** cell 22 which constitutes fuel cell 20a. This impeller 92 is equipped 
with the structure where three wings 94 were formed at equal intervals on the periphery of a 
shaft 93. A shaft 93 is in the physical relationship which intersects perpendicularly mutually [ the 
pin centerjarge shaft 90 ], and is engaging with the pin centerjarge shaft 90 free [ rotation ] in 
the gearbox 97 mentioned later. 

[0082] Drawing 1 3 is a ** type view showing the situation of the connection of this pin 
centerjarge shaft 90 and shaft 93. The gearbox 97 is formed in the connection of the pin 
centerjarge shaft 90 and a shaft 93. The gearbox 97 is constituted by the predetermined KUI ** 
I shaft gearing which consists of a gearing with which the pin centerjarge shaft 90 is equipped, 
and a gearing with which a shaft 93 is equipped, and can transmit each turning effort mutually 
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between a shaft 93 and the pin centerjarge shaft 90. Therefore, if either of a shaft 93 and the 
pin centerjarge shaft 90 rotates, it has the structure of also rotating another side. Here, the 
distance between each gearbox is equivalent to the distance between each ** cell 22 which 
constitutes fuel cell 20a, and corresponds to the position in which an impeller 92 is attached In a 
gearbox 97, while the gearing with which the pin centerjarge shaft 90 is equipped, and the 
gearing with which a shaft 93 is equipped are engaged, when rotating, the wing 94 prepared in a 
gearing's ends side in the shaft 93 rotates at the same speed as the same direction. 
[0083] At the time of operation of fuel cell 20a equipped with the fan structure 68 constituted as 
mentioned above, the oxidization gas supplied from the oxidization gas supply manifold 58 is 
discharged by the oxidization gas eccrisis manifold 59 from oxidization gas-passageway 35P via 
each ** cell, and rotates the impeller 92 mentioned above with the pressure of the oxidization 
gas. Since each impeller 92 is interlocking mutually by the gearbox 97 as mentioned already all 
the impellers 92 with which fuel cell 20a is equipped rotate it equally. 

[0084] Next, such fan structure 68 explains operation which removes water. Drawing 14 is a 
perspective diagram which expresses typically signs that Waterdrop W is piling up in the outlet 
section from oxidization gas-passageway 35P to the oxidization gas eccrisis manifold 59. It may 
pile up on that occasion, forming waterdrop with surface tension, after transmitting the water of 
condensation condensed within the generation water produced in the anode plate side, or 
oxidization gas-passageway 35P in oxidization gas-passageway 35P and reaching the outlet 
section to the oxidization gas eccrisis manifold 59 by the cell reaction mentioned already, and as 
shown in drawing 14 , the outlet section to the oxidization gas eccrisis manifold 59 may be 
closed. Drawing 1 5 is a cross section which expresses signs that Waterdrop W has closed the 
outlet section to the oxidization gas eccrisis manifold 59, like drawing 14 . 

[0085] If the pressure of oxidization gas acts on an impeller 92 as mentioned above, the wing 94 
which an impeller 92 rotates in the direction of the arrow shown in draw ing 15 according to the 
pressure of this oxidization gas, and rotates at this time will flip Waterdrop W off in the 
oxidization gas eccrisis manifold 59. Thus, when an impeller 92 rotates, the waterdrop which piled 
up in the outlet section from oxidization gas-passageway 35P to the oxidization gas eccrisis 
manifold 59 is removed. In order to remove effectively the waterdrop currently held at the outlet 
section of oxidization gas-passageway 35P here, as for an impeller 92. it is desirable to approach 
and prepare in the outlet section of above-mentioned oxidization gas-passageway 35P in the 
range which does not bar rotation of this impeller 92 self. 

[0086] In order that fuel cell 20a constituted as mentioned above may remove the waterdrop 
produced in the outlet section of oxidization gas-passageway 35P according to the fan structure 
68 established in the oxidization gas eccrisis manifold 59, oxidization gas-passageway 35P are 
closed and the cell performance of fuel cell 20a does not fall. In fuel cell 20a of this example it 
writes as the composition which forms an impeller 92 for every ** cell, and even if it is the case 
where which outlet portion of oxidization gas-passageway 35P is plugged up, waterdrop is 
removable similarly. Moreover, since this fan structure 68 is stored in the oxidization gas eccrisis 
manifold 59, fuel cell 20a does not enlarge it by establishing the fan structure 68. 
[0087] Here, since each impeller 92 which constitutes the fan structure 68 drives oxidization 
gas-passageway 35P with the pressure of the flowing oxidization gas, in order to carry out the 
rotation drive of the impeller 92, it does not need to form special equipment, and does not 
consume the energy for a rotation drive. Since it has the structure of each impeller 92 
interlocking and rotating it by the gearbox 97 at this time, the turning effort of other impellers 92 
can be told also in the impeller 92 prepared in the field to which the outlet section was closed by 
waterdrop and the flow of oxidization gas was barred, it can fully rotate, and waterdrop can be 
removed. Furthermore, since a rotation drive is always carried out by the pressure of oxidization 
gas as described above during operation of fuel cell 20a, each impeller 92 can remove 
immediately the waterdrop produced in the outlet section of oxidization gas-passageway 35P 
and can maintain the outlet section which is oxidization gas-passageway 35P at the state where 
waterdrop was always removed. 

[0088] Moreover, although [ fuel cell 20a of this example ] the impeller 92 equipped with the wing 
94 as a waterdrop removal means to install in the oxidization gas eccrisis manifold 59 is formed, 
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the configuration of this wing 94 does not need to be a tabular as shown in drawing 1 2 . It is 
good also as the composition which makes the point of a wing 94 a ctenidium configuration, and 
composition which plants in the circumference of a shaft 93 the fiber which has a predetermined 
degree of hardness instead of a wing 94, and forms an impeller 92 in the shape of a brush. It is 
good, if a rotation drive by oxidization gas is possible for an impeller 92 and excochleation is 
possible for it in the waterdrop of the outlet section of oxidization gas-passageway 35P. 
[0089] Moreover, in fuel cell 20a of the 2nd example, the composition which establishes the 
same slit structure 60 as the 1st example in the oxidization gas supply manifold 58 further is also 
suitable. In such a case, when the waterdrop which blockades the outlet section of oxidization 
gas-passageway 35P is removed, generation water or the water of condensation takes up 
passage with the fan structure 68 in the single cell 22 interior of either and a cell performance 
usually falls according to it, the slit structure 60 operates. The flow rate and pressure of 
oxidization gas which are supplied to oxidization gas-passageway 35P increase temporarily, and 
the generation water which was making passage blockade, and the water of condensation are 
blown away by operation of the slit structure 60 toward near the outlet which is oxidization gas- 
passageway 35P. Thus, when the flow rate and pressure of oxidization gas increase, the 
rotational speed of the impeller 92 of the fan structure 68 also becomes quick, and the 
generation water and the water of condensation which were blown away by oxidization gas are 
discharged promptly at the oxidization gas eccrisis manifold 59 side. 

[0090] Although considered as the composition which establishes the fan structure 68 in the 
oxidization gas eccrisis manifold 59 in fuel cell 20a of the 2nd example, it is good also as 
establishing the fan structure where it is the same in the fuel gas eccrisis manifold 57. When the 
steam in such composition, then the humidified fuel gas condenses within fuel gas passage 34P 
and closes the outlet section of fuel gas passage 34P, with the rotating impeller, waterdrop can 
be removed and lock out of passage can be canceled. 

[0091] If the slit structure 60 is simultaneously established in a fuel gas supply manifold at this 
time, the generation water and the water of condensation in fuel gas passage 34P can be 
removed still more effectively. In fuel cell 20a, since fuel gas passage 34P are formed 
horizontally, the waterdrop produced in fuel gas passage 34P is not carried to the outlet section 
of fuel gas passage 34P by gravity. Therefore, the flow rate and pressure of oxidization gas are 
increased by operation of the slit structure 60, and the fan structure 68 can heighten the effect 
of removing the waterdrop in fuel gas passage 34P, by carrying waterdrop to the outlet section 
of fuel gas passage 34P positively. Furthermore, when the flow rate and pressure of fuel gas 
increase in operation of the slit structure 60, the rotational speed of an impeller 92 also becomes 
large and its effect that the fan structure 68 removes waterdrop improves. 

[0092] Although the fan structure 68 was driven in fuel cell 20a of the 2nd example of the above 
with the pressure of the oxidization gas supplied to oxidization gas-passageway 35P, the 
composition which forms the driving gear for making the fan structure 68 drive is also suitable. 
Fuel cell 20b which equips below with fan structure 68b driven by the motor 67 as the 3rd 
example is explained. Here, since the composition except fan structure 68b driving fuel cell 20b 
of the 3rd example by the motor 67 is the same as that of fuel cell 20a of the 2nd example, the 
sign same about a common member is attached and detailed explanation is omitted. 
[0093] Although fuel cell 20b is constituted like fuel cell 20a shown in drawing 12 , it is equipped 
with the motor 67 in the installation section 69 supported free [ rotation of a shaft 93 ], and can 
drive a shaft 93 by this motor 67. It connects with the predetermined power supply besides fuel 
cell 20b, and this motor 67 has obtained supply of required power. Or a motor 67 and fuel cell 
20b are connected, and a motor 67 is good also as composition using the output from fuel cell 
20b. Like the motor 66 with which the fuel cell 20 of the 1st example was equipped, a motor 67 
originates in the waterdrop in passage, and when a predetermined control section judges that the 
cell performance fell, it is driven here. 

[0094] If the rotation drive of the shaft 93 is carried out by the motor 67, this turning effort will 
be told to each impeller 92 through a gearbox 97, and will carry out the rotation drive of these 
impellers 92. By work of this gearbox 97, each impeller 92 is aligned mutually, and it rotates at 
the same speed. Rotation of an impeller 92 rakes out the waterdrop produced in the outlet 
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section of oxidization gas-passageway 35P with the impeller 92 like the case of the 2nd example 
shown in drawing 1 5 at the oxidization gas eccrisis manifold 59 side. 

[0095] According to fuel cell 20b of the 3rd example of such composition, it writes like fuel cell 
20a of the 2nd example as the composition which forms an impeller 92 for every ** cell, and 
even if it is the case where which outlet portion of oxidization gas-passageway 35P is plugged 
up, waterdrop is removable similarly. Moreover, since this fan structure 68b is stored in the 
oxidization gas eccrisis manifold 59, fuel cell 20b does not enlarge it by preparing fan structure 
68b. Furthermore, in fuel cell 20b of the 3rd example, since the pin centerjarge shaft 90 is 
rotated using a motor 67, an impeller 92 can be rotated with arbitrary speed and the strength of 
the force which flips waterdrop off can be adjusted. It is good also as composition which 
discharges the waterdrop which prepared fan structure 68b in the fuel gas eccrisis manifold 57, 
and was produced in the outlet section of fuel gas passage 34P from the first. 
[0096] In preparing fan structure 68b in the fuel gas discharge manifold 57, in fuel gas passage 
34P which are horizontally suitable, it becomes possible to remove waterdrop still more 
advantageous. In fan structure 68b, since the rotation drive of the impeller 92 is carried out by 
the motor 67, compared with the case where an impeller 92 is rotated with the pressure of the 
gas supplied like the fan structure 68 of the 2nd example, an impeller 92 can be rotated 
according to the bigger force. That is, by applying bigger driving force than the case where it 
rotates with the pressure of the gas supplied, an impeller 92 is rotated more quickly and it 
becomes possible from fuel gas passage 34P to make fuel gas discharge compulsorily. Therefore, 
the waterdrop in fuel gas passage 34P which are horizontally suitable is sucked out positively, 
and it becomes possible to flip off and to remove in the outlet section of fuel gas passage 34P. 
[0097] Furthermore, in case it removes the waterdrop in the passage turned to horizontally as 
described above in having the composition which drives fan structure 68b by the motor 67, the 
effect that water and the water of condensation which it is not only advantageous, but remained 
during the warm-up in the during starting of a fuel cell at the gas passageway in the single cell 
22 can be discharged effectively is done so. Although supply of fuel gas and oxidization gas is 
stopped when ending power generation by fuel cell 20b, if power generation is stopped, in order 
that the temperature inside fuel cell 20b may fall, condensation of the steam in gas is seen inside 
fuel cell 20b. Since maximum vapor tension will fall if temperature falls, the steam in the fuel gas 
which remains in fuel cell 20b, and oxidization gas will condense, and waterdrop will be produced 
within a gas passageway. Thus, when it is going to start fuel ceil 20b again, the produced 
waterdrop closes a gas passageway and bars diffusion of gas. 

[0098] Here, if fan structure 68b driven by the motor 67 is prepared in the gas discharge 
manifold, by carrying out the rotation drive of the impeller 92 compulsorily by the motor 67, 
waterdrop can be sucked out of the gas passageway in the single cell 22, and the waterdrop 
which blew away to the gas discharge manifold side and had taken up passage can be removed. If 
fan structure 68b is prepared in both the oxidization gas supply manifold 58 and the fuel gas 
discharge manifold 57, to the during starting of a fuel cell, the waterdrop condensed in each 
passage in a fuel cell is simultaneously removable by driving each motor 67. 
[0099] Moreover, the fuel cell system equipped with fuel cell 20b of the 3rd example becomes 
possible [ using the oxygen in the atmosphere directly as oxidization gas ] by carrying out air 
opening of the oxidization gas supply manifold 58 at system during starting or the time of a low 
load. Below, such a fuel cell system 26 is explained as the 4th example. Since the advancing cell 
reaction is a low, it is not necessary to send the pressurized oxygen into an anode plate side, 
and to supply a lot of oxygen at the during starting of a fuel cell system, or the time of a low 
load. This fuel cell system 26 has the composition which incorporates the open air as oxidization 
gas using the suction force by fan structure 68b. Drawing 16 is explanatory drawing which 
expresses the composition of the fuel cell system 26 typically. 

[0100] In the fuel cell system 26 of the 4th example equipped with fuel cell 20b of the 3rd 
example, the cross valve 98 which changes passage is formed between the oxidization gas eye 
44 which carries out opening to the oxidization gas supply manifold 58, and the oxidization gas 
supply system linked to this oxidization gas eye 44 mentioned already. Moreover, the cross valve 
99 which changes passage is formed also between the oxidization gas eye 45 and the oxidization 
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gas exhaust linked to this oxidization gas eye 45 mentioned already. At system during starting or 
the time of a low load, these cross valves 98 and 99 are operated, passage is changed, and the 
oxidization gas supply manifold 58 and the oxidization gas discharge manifold 59 are opened in 
the open air. Thus, when an oxidization gas passageway is wide opened in the open air, a motor 
67 is driven, an impeller 92 is rotated and air is supplied to an anode plate with the suction force 
accompanying rotation of each of this impeller 92. In addition, the pressure of the air supplied to 
an anode plate side can be adjusted by controlling the rotational frequency of a motor 67. 
[0101] Moreover, although oxidization gas may be humidified in a solid-state macromolecule type 
fuel cell in order to prevent an electrolyte film front face getting dry by supplying the oxidization 
gas which pressurized the anode plate side, in order to attract and use the open air, the 
pressure of oxidization gas is low, and it is not necessary to take dryness of such an electrolyte 
film into consideration in the fuel cell system 26. Therefore, correspondence becomes possible 
with the steam contained in the atmosphere. 

[0102] When there are few amounts of oxygen from which a cell reaction is consumed in an 
anode plate by the low according to the fuel cell system 26 of such composition, energy is not 
consumed vainly because of the pressurization of oxidization gas, or humidification. Moreover, 
the composition which uses the open air directly as oxidization gas in this way also does so the 
effect of preventing a steam condensing within a gas passageway, while the temperature in fuel 
cell 20b is not fully rising like system during starting. Although there is a possibility that this 
oxidization gas may lower the temperature inside fuel cell 20b, and condensation of a steam may 
take place when the oxidization gas which carried out the temperature up by the humidified 
oxidization gas or pressurization is sent in, while the temperature in fuel cell 20b is low, in 
supplying air directly, since the temperature in fuel cell 20b is more than the open air, 
condensation of such a steam does not take place. Moreover, when the load of fuel cell 20b falls 
and the interior of fuel cell 20b lowers the temperature, while preventing condensation of the 
steam by the fall of maximum vapor tension by using the open air directly similarly, the energy 
which the pressurization of oxidization gas takes is reducible. 

[0103] Like [ in the case of mounting this fuel cell as a power supply for a vehicles drive ], 
especially the fuel cell of the 1 st mentioned already or 3rd example is advantageous, when using 
as a power supply for movement. In the electric vehicle which carried the fuel cell 20 of the 1st 
example, since the equipment from which it is not necessary to carry out large-sized 
strengthening of the piping and since it is not necessary to make the pressure of the gas 
supplied in order to blow away the waterdrop of the single cell 22 interior increase, and 
waterdrop is removed is formed in the gas manifold, equipment itself does not enlarge it. Thus, 
the composition which suppresses enlargement is desirable especially at the time of the mount 
which has severe restrictions in the area which can be installed. Moreover, since it becomes 
possible to remove the waterdrop in passage, without making the amount of fuel gas to supply 
increase in establishing the slit structure 60 in the fuel gas supply manifold 56, the carried fuel is 
not consumed vainly. Although the increase in the amount of fuel gas consumed without using 
for a cell reaction leads to shortening of rolling-stock-run distance, it becomes possible 
[ removing the waterdrop in a fuel cell ] by establishing the above-mentioned slit structure 60 in 
the fuel gas supply manifold 56, without shortening mileage. 

[0104] Moreover, in carrying fuel cell 20a of the 2nd example, or fuel cell 20b of the 3rd example 
in vehicles, in order for the fan structure 68 established in the gas manifold to remove 
waterdrop, the effect that drainage efficiency is not greatly influenced according to the 
inclination condition of the vehicles under run is done so. Since drainage is caused for raking out 
with sucking on the turning effort of an impeller 92, even if it is the case where vehicles incline, 
waterdrop is fully removable. 

[0105] Although the fuel cell was used as the solid-state macromolecule type fuel cell in the 
example explained above, this invention can acquire the effect that application to other fuel cells 
(for example, phosphoric acid type fuel cell etc.) from which the generation water which 
produced the stack structure inside also [ except a solid-state macromolecule type fuel cell ], 
and the water of condensation prevent a cell reaction is possible, and it is the same. 
[0106] Although the example of this invention was explained above, as for this invention, it is 
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needless to say that it can carry out with the aspect which becomes various within limits which 
are not limited to such an example at all and do not deviate from the summary of this invention. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a partial decomposition perspective diagram showing the composition of the fuel 
cell 20 which is one suitable example of this invention. 

[Drawing 2] It is a decomposition perspective diagram showing the composition of a stack 
structure 24. 

[Drawing 3] It is a perspective diagram showing the appearance of a stack structure 24. 
[Drawingj4] It is a perspective diagram showing the appearance of the slit structure 60. 
[DrawingjQ It is explanatory drawing showing operation of the cam section 62 and the slit 
structure 60. 

[Drawing 6] It is explanatory drawing showing operation of the cam section 62 and the slit 
structure 60. 

[Drawing 7] It is explanatory drawing showing operation of the cam section 62 and the slit 
structure 60. 

[Drawing 8] It is explanatory drawing showing operation of the cam section 62 and the slit 
structure 60. 

ED rawing Jj] It is explanatory drawing showing operation of slit plates 74 and 84. 

[Drawing 10] It is explanatory drawing showing operation of slit plates 74 and 84. 

[Drawing 11] It is explanatory drawing showing operation of slit plates 74 and 84. 

[Drawing 12] It is a partial decomposition perspective diagram showing the composition of fuel 

cell 20a of the 2nd example. 

[Drawing 1 3] It is explanatory drawing showing the composition of a gearbox 97. 

[Drawing 14] It is explanatory drawing showing signs that waterdrop piles up in the outlet section 

of oxidization gas-passageway 35P. 

lPrawingJ-5] is" the cross section which expresses typically signs that waterdrop piles up in 
the outlet section of oxidization gas-passageway 35P. 

[Drawing 1 6] It is explanatory drawing showing the outline of the composition of the fuel cell 
system 26 of the 4th example. 

[Drawing 1 7] It is the cross section which expresses the composition of the single cell 22 
typically. 

[Description of Notations] 
20, 20a, 20b — Fuel cell 
22 — Single cell 
24 — Stack structure 
26 — Fuel cell system 

30 — Separator 

31 — Electrolyte film 

32 — Anode 

33 — Cathode 

34 35 — Separator 
34P — Fuel gas passage 

35P — Oxidization gas passageway 
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36 37 — Collecting electrode plate 

36A, 37A — Output terminal 

38 39 — Electric insulating plate 

40 41 — End plate 

42, 43, 50, 51 — Fuel gas eye 

44, 45, 52, 53 — Oxidization gas eye 

54 55 — Rib 

56 — Fuel gas supply manifold 

57 — Fuel gas discharge manifold 

58 — Oxidization gas supply manifold 

59 — Oxidization gas discharge manifold 

60 — Slit structure 
62 — Cam section 
64 — Axis of rotation 
66 67 — Motor 

68 68b — Fan structure 

69 — Installation section 

70 — The 1 st slit section 

71 — The 1st edge 

72 — The 1st shaft 

73 — The 1st cam 
73a, 83a — ****** 
73b, 83b — Stub section 

74 84 — Slit plate 

75 85 — Slit 

76 86 — Supporter 

77 — The 1st spring 

78 — The 1st attaching part 

79 — The 1st fixing section 

80 — The 2nd slit section 

81 — The 2nd edge 

82 — The 2nd shaft 

83 — The 2nd cam 

87 — The 2nd spring 

88 — The 2nd attaching part 

89 — The 2nd fixing section 

90 — Pin centerjarge shaft 

92 — Impeller 

93 — Shaft 

94 — Wing 

97 — Gearbox 

98 99 — Cross valve 



[Translation done.] 
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(54) [%^cd^] amw&se 



(57) mm] 

JV h* 5 8 [HiZX U y h*jfi 6 0 SfliATHS. MS^«m 
2 0fcKW&n& ; E— *6 6l::<koT. #Ag&6 2 ©0 
fiN6 4#l3t;BIb3*V&£:, X U y MKft 6 0 KM** 
Stlfc^Uy hT'U— h7 4, 8 4*#it5. £©£ 

* U y h :7V- 1- 7 4, 8 4 U y h 7 

5, 8 5A«, &*ir;l/2 2rtffl5©K<t*X8fEB3 5 P© 
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MET.:? y f «ifirt«fc*v»TK^^ y ^«jfi©*Jl* 
AlCjraLTJ*j$3n. fflE^lli-fc^rtWKRttSnfc 

;pf£> 

[■1*312] If#£ lE«©*tt«llUS»fci5lr>T. 

tttE*-fe;n*i^fx«E!g©— siftt, -r^T©3Mr;n^#x 

A. WE*-t;p©#*at»bTi!fX©«j|&*Stt, W 
E^x*©Bf)t©J5ft»*fflir»&«»fl:*SJiSK«t:-3TB 

MEX^ y **jSrt*fc:J3lr>T|*;*^ y ^#fjg©?|Ji# 

#x©^&a>s#tfj$nfcfliiE#x£, ffi8Bfls^«%^ 

^X*fflv-*-^F<!:Wg2m-t;H#g^X«EKi©« 
[»*14] ft$K3Ett©Mm«tt£Eflr?&?T. 

aMB4MHr;n>i;tf x«iS£ m&tfxwm^- F t 
©»««tttfi«r»TiateefficsRp3n, «ScRit&n 

H 2 - 2H + +2e" 

(1/2) 02+2H++2 e" — 
H 2 + (1/2) 0 2 — H 2 0 
[0 0 0 4] ±ELfc«k3k:*R»««iK*»t*««ft* 

tt±B**ft^ibfiU**j*}(iftrijLT*fx©*»tav> 

T * D 2> * ffif © PpI jg \z ~z> l/> T £ 91 T 5 . 
CO 0 0 5] ±BLft*|<04*l:^V>T 



MMi£:*«*.fc*«jHittSM. 
*4E*©itfMDtttt. 

-^t«fcoT0*gB»sn*W*3H4E«©*»«»« 

[«*aS7] »*JS6E«©j»»*«iSB-e»^T. 
ME7 r >««Rlt6tift:WE*iiaMfl.tt, WE**-fe;i' 

#<»ft^#mv-^-;PFt©»«awfi:-c*oT. 

mrE^rMi. wfE^E— ^fc«koTBlf^©|Hlte**^A 

6 ftfc t inc. «rE#*-t;n^»fc«»t enfcfcfls* * 
K>E«5»*«iSBic»LTME»fl:i!fx*«|&ra»fl: 
WE«S»*«ii!i«tWE»Yt3!fX«|&SBtS««-i--6 

[0 0 0 1] 

fc^s|Bfm?i&SB(Cl81--5. 
[0 0 0 2] 

«fctt»*£t^T*»fl:;tfx ©«»*§»*, ^KfliJK 
[0 0 0 3] 

- (1) 

H 2 0 - (2) 

- (3) 

K91U ^©&, ^©J^fcHttK^ffllflsMMirt© 
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<h. 7/-K3 2*5«fcOf*V-K3 3t. 

4, 3 5 £frt>ffif&-2tlT^Z>o 

[0006] 7/-H32 £ J;tf # V— H 3 3 tt, 
KM 3 1 £Pa<BJ^£&/ ! i,T-y-> K-f ^^«3@SrfiET^7. 
*S«[«ST?*^)o -feAl^-^ 3 4, 3 5tt, £©-tf->K 
•f -y^jgSrS^irj^fiii^e^o-r), 7/-K3 2& 
<tyf*y-h*3 3 E&#Xi3<fctfBtYfc#X© 
^S§€r^f-2). 7/-H3 2tt/tl/-5'3 4ior B 1 
fctt*tt#Xi«l&3 4P##j£aftT*sD. *V-K3 
3t-tr/11/-^3 5£©IWfcfcJ«fl;;tfX«t(&3 5P« 

5. £©£5fcX*y*«j6fc*AfcB*K#^l!j*R 
«»Ort«fctt, X*v**££jr«LT#*©«El&a* 
KWStlT^S. ^©tfT.SItSS.hte, ft*-fe;pfc«S»3tf 

*-fe;nc*wa«*R«K«snfc«©«m^fx*fctt 

»tt*Wn. *»«»©J1>»fc«tt6tifcBf^©«5» 
[0 0 0 7] )k\z, &±©«fc3fc*fi!cS«*fc«tt«» 

2. ^f^SStSS 

a) JMHr/l'rtffieflEM (*-fc;n*g«Ej») 

b) **-fe;H*3»tt^6j»»*»rtlBS»jl'r-&^^«E 

c) *R»*«irta5*Jtil-r*^x»IS (^vr*-;i, 
K) 

[0 0 0 8] Cft6©«Blf(:*tt5**a©lttt. * 

r**«*i;*fc«>. d©*»R«Tr*i;fc***»a«© 

^Xt£«c«ffirtgBtC*V^T*©IKSriP^bTLSp 

WJfiLfc«}ihKJt:©Jtfffcfl i oT±IE 
*tf»K3 l©»««K»»LT*fc*fc«fcoT, H@ 
fB©#*teft*«rt«l;:*©ffllS£ L- £ 3 C <h t> * 
*. "Tfeto-fe. KifiLfc (1) (3) SCfc^Lfc 

«»S*)ft«itffr*l»k:tt, ±E«fl?ftlBI3 lfc:fcV>T 

t«. ftoT. «fi?«Bl3 1 ©B«fljTtt**«a*lfctt 

[0 0 0 9] ±E*ftRfcKJ;oT±i;fc£jfc 
JM>«flHMt3 lft£;f£ftLT£*:*te, ##-k;P2 2 



£©J:5K&*ii;i/rt8tE»T»»Ufc*tt, ^©»5t?8T* 
•SifftiS^SrtfitnT. C©#^.-fe;K*Ii5itg§^e±ia^X 

■7-7j^-;n<^©apgi5^^-r*ctt>»s. 

n*-;Hi^©mp#ifi-r«, #Wtt-t©3lffi3MjK:j; 
oTftftpSn***, *»****SflE^:t»<&*a:. 
\zji7,-?-*-)V KrtlcflEti&trJ: 5 left*). 

[0 0 10] tfX7=3$— JWFfcfefrVC±t;«;JCttl;|. 

±E Lfc J; 5 fc#*-fe;n*gj(EKA> & eSnT^fc *>©©«& 
feOfe^ins. K^b^cfcofc, H5ffi«BlT?««mHJ«: 

«nc*^T*«««*sn» *&^ , nh>©»»ct"b3ft 

oT«fifKM+©*^t>R&ffifiiJK[SjjO>oT^»UTL 

##-fe;nc*t»T«»si6ic«anfca©«is 
»«f^©#^^»c*v»Tt>, «**«ic«i&*nrKa 

[ooii] BMttf^fcistvna, «HiRj6©&«>fc* 

s. *fc, #*-fej^6»m*n*»ft:^©#^^ic 
T#fc*««*»bTiinto*fc«>, -£-©ai&ffirai&fis*ti& 

[0 0 12] Cl©J:5)6:iaSl3!fX*trta5*«n*jKft« 
fc-£*Kltt, ±E#XV-3fc— ;|/K©®M©il&fci£T 

#x*©**i5#*«LTLS 3 s&, MS 

»«iiii©jME»«*«ttTL&££*. nfHtJAasuniv 

tS«I»iftl'jffl!Wi:#ILT^&t»i:t»l: 
fe, ttlH3l!l*ffi*«T«t*i:tK«toT*lR»©»IB35»S 

K*&n*#x«t>©*fc»©*t8te, ±E5tfXV~*- 
;i/ K«W"C&< . ±E*-fc;i/rt«E»fe£«S»*«ii*ga5»c 

[0013] c © j: a fc*Mf5.<Dmmm n o 
*^»T*x©««sstt6n3&n««*»^i;«. 
*v»T#;*©{iM&*g»*sn&WMw«!£i;s. 



(4) 
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mnnmpw n z iz&^xmmm z. ■? tcm&\z 

[0 0 14] ^ZT'titm*. *8»*ftrt«©*»fT** 
b T ±B L U T U 3; "5 © S EfrifT 

toC±#3ii\ **Lfc**i**«tfl,T*»©HiS£ 
fffc3:#iftat«3fSSftT^fc (0<J^«#MBS5 4 - 1 4 
4 9 3 4*4i«*) „ 
[0 0 15] 

tls^. ■*■©&©. *»**^i;Tt»*tt0fK:ttiiesn 

« #X ©»**>JBErt©*ftl»;t;F+2- t & o T L- * 

[0016] m\z, *mifi±v~zK&mffitzmto?&ii 

©0ita*fettJE*SrJiiP$-e-T*Jg©^**fTft*3 3i: 
nfcU7K3t»©Ji;*:tt:, ;r©^sftm£<I;i3*?m*fiii 
*PIBI(iffl©«je<hbTMS»«»&ffl^**i-& 

#»T4#*©*in*£*iMifc-r.5*£fctt, 
«sk#x * m%s-t aia«ft t* ©kmi t> * fc±ii3nj©sit» 

*»ffi*fc»;*.St>©iU ^X^S«fc^j§*J©git* 



[0017] *ftm<D%mnmmw\*. z.^Ltzmm* 
fgftu *»R&fcHfr*££&<aMflsn****© 

tsft* #©«j££iSoAc. 
[0 0 18] 

589!©» 1 ©JBttttttSBtt, SHr^S&ffl/f L£X 
WB*i^©#fl^fc:2fLT#X© 
Pf&&£»*, fflE#x*©lffi£©j£#sm*fc*$Mb* 
K£C£?T8«ft£*&j|MSMIftttBlC*V>T. ttB 

X©ttBlc*lrVC, WE^-t;i/F«9^XME?S©-gBfc»L 
[0 0 19] et±©J:5»c:*ric*nfc**M©SBr©jSIS 

ttSnfc#X8rafc^*#*©#tt#fT&tans. ffi 
K-trjMc&tts&wste. #x©#y&£§ttT#x*© 

Bf«©ri6«-*ffl^fc«Stft^R«K:J:-3TiB«**# 

#*©M»fctt;tf;*#«^RjW»t&*lT*iO, £©# 
X#6H¥Rtt. ffiEi|Hi;H*3#X3itl&©— fflcMLTtt 

[0 0 2 0] *89J©$ 1 ©*5WB»«»fc«kn«. # 
X#K¥R*«, RBR-fe^ntfylKB©— RfcftLTtt 
f2#X©tt&£-R$l$tC#i]:-r&fc©, #X©#»atfp 

Jt*nft*ofc*-fe;Prt^fX«EBSTftt«»SftS^X© 

<****«±i;T^fc*&fctt, JE;>J#i«*Lfc#XKck 
oTC©*»Si!fcSR«U-E\ »Rrta>S*»£R*T 

[0 0 2 1] *mW<Dm 1 OMlffigfT 

tt, *ir;H^^X«EK©-SCC^UTWIB^X©«Jf&5£ 
-WWfcffltf SUtCioT, fl&©*-fe;n*3#x«EK 

». *»«»isiiKn«*6«i»-r*^x©flE«*«fcac 

a&SMKtfx SRR-r *»?£©# xR»R»s» .r©#x 
r«Jit*tftv». #^x^Kic«^sn.5^x 

©««*J:ZX£E**«ii^cU'Ct>. *^BJ©^ 1 ©j^!|Bf« 

*fig«fc<koTi8»$n*j!Jx©stt£fcsd«hatfc 
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±ELfc#x#g2^a«> mmxfyzmm 
■sw^tneife&K #u&-r-5#x© 

[0 0 2 2] io«fc5tt*«WOJBiojillW*ft«BK: 
*V>T, iWE¥-fe;Pft;tfXBftl&©-g&tt, f^xoft 

; urt # x m ts £ k ft © ^ ; p - 7 \z # m L ■£ © — 7 T* $> 

9, MCifXflMKtt, MeiMfc©^;U-7*S*#c«J 
;l^#Xffi&££HL&;&*SME#X#ffi£fT&-5#X 
[0 0 2 3] £©<fc-5&#ffi£T«u -T^T©*-b;i/F*g^ 

x^&£»ft©;7*;p-7t::#tiju ^ne,©^;u-y^ 

-fe;Prt^xSit8§^HT-5. ftoT, -T^<T©^-t;n^ 
tfxsrEg&tc&^T, tt*&sn<&3tfxoo««*j:atm*AJ 

[0 0 2 4] *%^32©ttfiHt%&Ktt. ¥-b^Sr 

**«»bfcx* mmm-tJKD&nm 

iZttLTtfXtD&m&gV, ituE#X*©j9r;£©J&#£ 

jt©«*^i6]fc»ffiLT^fig$n, mm&m-tfrtowz 

X#fflv-*-;WHi:tfiB*-b;H^^fx8KBSi©^g5 
ffifcnlftWttSWU BE?T»aMf©g&*fcJ:oT. *JE 

[0 0 2 5] «±©±3fcftjfc$n;fc#fWl©Jg2©« 
Vf, iftE;tfX«f ©0r3t©JsK»*fflv»fc«aft*K«K:j: 

©i«8tf>&*asnfciME#*tt, Bft8a*-t;p*tgftfli 
m u ;tx * y ? «jtrtgsc*3 uTtt* 5vt> mm.<Dmm 
^[^tSjiLT^^n-s^xg^mv-*— 
t, WEMs&m&gBfl-BBK^ft-s. mmxxffim-? 

-*-)l>\*tm&&iz)Vfilj37.m&£<D&m&mz\Z*I 

ftgB^igt-te,nT*5 0, ci©Bi»««©i!i#fc«ko 

[0 0 2 6] *3gipl©$g2©E!ft««lgBK:«fcfttf, 13 

7.mm-r--^-)w^±)mu7.m^ii<Dmmmmz 



SpJftSWm, #X$ttJ^-*-;t,K<fci|Hr;Pft;tfx8it 
8£©^gB&Kt§:tt£ftTlA.5;ti6, C©*^*^ 

[0 0 2 7] ^.©cfc O fc*369i©ft 2 ©%$}*%£&£ 

t«>C^#Hlv=j|x-;PKi:©»a!«ttK*^TIl*K 
HftfcS&Sn, «»»W6ftft77>t, 

[0028] n©«t5«:*fi!EK'rntf. «»»w&nfc 
y 7 >tem*\zmmi>T® fe-tzrcsb, ^-rti©xr > 

t>ffi«fc*«©l»£S?T&3::£#T?*, *JSd^@L 

So 

[0 0 2 9] iCTtufBXy>tt, ffllEft^-fe^ 

F*3^X8S?S^e)#ffi$n-5^X©BE*tCJ;oTlHlKKWi 

[0 0 3 0] Z.<D£?tz®&\Z\t. MB7 7>H. WE 

Rjfiufc«fc3ics«r»Kii»uTige-r*fc», *^©?Sf 

Sfc«fct>T#x8fcft)G«S;ftt*iT7 r >£KftWfiM&#x 
*>, «6©7r>©H«KKa»LTHC-r«Ct36«T* 

> "bate^fcEME bT*f&©|&;££fT& 3 C t3&tT* -5, 
[0 0 3 1] fcfcWi, iE7 7>lt BfJ&©»7J»S 

« a ft =e - 9 \z «k o x niteiK ft $ na c 1 1 l t t> & 

[0 0 3 2] £©J:3fc»-&fc:tt, «B77>«, *9rS 

&M<D&mzffim<Dm2-C7 7 >*@te$-e--5 c t^-e 
t»-fn©^f^«as**a*tn&«^fct>ra*K: 

^>7 7>©i!i^lcJ;oT, ^XCSitKA^^^SfiWW 

*j»©i***t^fci^stu55a*&#-rs. 
[0033] $t>\z. z\o)£?tmmmmmm\z&^ 

■fe;H*i«©»a«K:Ktt6nfcftfl:3!f^8ttSt. ttftfl: 

if ^ & mm s n^^b^x * MEEsiEf«?t&se^ 
t, BaE7 7->tt, mE^— ^fc«tt>Tm^©iEite73*t 

W6nfc t # lc, ftE#*-fe;n*j«ic»»t snfcftfl: 
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BSBEB<fc#;*BBBB£n«£©WTBOB*.iiIB 
tt£BttBftSB®£&Rn#*B£®ttft£ 

fcofcBK, be##£bdb*.xbeb»*»bb© 

IMM«*&&£B3tt«Bfttf;*£KttQBXiMf¥ 
[0 0 34] £©«fc5&«B©B»B»BBTtt. B» 
fie«BQ*ATMGMmBBttBeDlMfl«^ft&BII 

*MW«B3I 5 nT&BBttBBOBSft KBB3 ttS . 

[0035] ^o«k5»B»m«iSBfc«tn«, 

t^*IS^LTt3< £ ticket, IfiiigfOgl 
SJIt^liJBt&S. Ufc#oX, W?&KjS©l/^;t/7!>t 

B^tSKtt, Bft*f*£ftEELfcDAi&-r«fe&icx 

BOfiittl9^>Bftim«D J: 5 C£tt«ttPg<Z>3£fi&ftt 
ft^£#fcBBLfcBfc#;*a«BBSfta£. BBBB 
rt©Bft#*B»K*JV>T*B«#»«LT#X»B£ 

B^T?u*5**n*«*a*«. Bfl:*xtbT^a*B 

<*£<i:atX€?S„ 
[0 0 3 6] 

[bhobobbi *»Btt» unzTikTMvmmzt 

i£B*&B«B»BB*Btf*;ii:a*TS*. 
[0 0 3 7] £©«k-3fc*MSt-rn«, B»"T*3tfXBE 
UT^BBrt©*lEaE*feJ;«BB*S?»C#B 
^xoftSSt^x^ttJv-^-^Ht©^ 

**B*». *^BB*»6»msn*if^©£E*k:J;oT 
BfiIft4ft47r>T*4«^i:tt, ME#*#S2Pfc 
*^RK«koX;*f*©EEa>&»»«>&nfc£*K:. BE 7 
r >©®te^:fc7c^ < &o XzK£Bfe£-rs#|3?sai|6]±-r 

So £©£?&BsiBftt?t&xtt, *BfcHBsft&#;** 

Bft**V#ft£l4< & £*BjS«J»US n»C < fr>BBT& 
^Xfc, BB*BBS#S*B«3»B«KB3c-r*J:4: 
**X#&. 

[0 0 3 8] *fgBJ©^2©Si^«, *58BJ©E 

»«ftBB*B*fcBBa»*£lr»5BB££<&;i£!&» 



x**. bbsm***. bbbkb©bb&lt*bh 

©S§ 1 col^tftgl^HtL, £©BttBB£Btf, 
4>&< <fc'bB»;tfX«B"<?=#-;P Hft fc±E#*#IB 
«D»A#B*BATV»««^C»a» BttBttSBB-T 
****i*©«»;tf*©BB#*Wfc«fc-3TSa«ft&£ 

Xifefr prBfcEBa»tt«> 6 til. 31 1 *>&n. 
[0 0 3 9] 

&—BB SfcfeK, OT*%ifflil®fI5 

s«awfcBto-rw»»B«aBT?**. 02n bb 

S-TBBK, 0 2:fe«fctfH3fcBt*HX, B 

U 2fcfc£BBB2 OrtBxcjtfXOBnfco^XBB 
U «^X*BB©B»fcBfS-r**y y FBB6 0© 
BBI»tr>TKn?S. 

[0040] bbbb 2 0 kb#k$h i b«bb»t* 

oT, d©B£fm«l2 0 £BJ5fc-r*B*JlM!fcX**J|H: 
;P2 2Oi(KB01 6fc«"3^TgES£LfcS9T&S. 
BBl=B»BBSB*AT«BKtt, 0 2 KSTIMK© 
*»B£«#cStax, m-fe;i/2 2 &«tHilLfe^? 
y^BB*BJEdcf*. 116Tlt ^-fe/XU-^ 3 4, 
3 5 OfrBlc*V>T«l**^BB«tirrU y*«BB*n 
X^SiSKl^bSnx^SdV £B©BBBB2 OX 
tt> B2fc*?\fc'3fc, BBtC'J^SBBbfc-t/tU— 
?3 0SIHTHS, -b/^-^ 3 ocoftmzi&f&zn 
tc U 7 5 4 tePirr S 7/-K3 2 £ ©MTB»#*» 

K34P^ML, ^.r\V—9 3 o ©fastens nfc 
U^5 5ttBBr**-t;U«tBA-6*V - H 3 3 £©m 
T?»ft^«B3 5P*»l«t5. £©<fc5t--feAU- 
^3 0H ^7.J£»«@i:©mx^X©Mi^^^^-rS 
BB-raB-tJUWXBB^tBftJlfXtcOB 

[0 0 4 1] ;;t, BBBR3 i a, HfrB^B 
». B*tf7vBBBBfcJ:D»B3nfc:7n h>g» 

tt©-f *>«bbt?*o, BBft£x&#&B££B£ 
**ss0ijxtt. (^j.#>a©) 

fcftfflUfc. *fi?StBl3 1©^®{C«. fifeiatLX©^ 

**fctte*£B©£Ba>&fc*^Ba*B*sftTv> 
s. BBSB^-rsaFBtLxtt. e^$/t«e^tte 
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mffinmfo Aldrich Chemi 

caltt, Naf ion Solution) £jgit^ 

[0 0 4 2] 7/-I«3 2*«ttfAV-K3 3l4, 

[0 0 4 3] WU-^3 0H tfX^gj&WJgmttgB 
tt, WAKE, ■t>—$->*mfelsTl3^mMiihtz®& 

OSiSK'J^5 4, 5 5^^figLT*3 0> it^bfcJ;^ 
7/-K3 2©*H£T«tt#X8iEI&3 4Pfc#]* 

u »s-rs#-fe;i/©*y— k 3 3<Dnm}i-zmtX7. 

&-kKl'—f<D$m\Zietfi2tl1tV'7 5 4, 5 5tt¥fT 

\zM!&2nrcm$t<Dmvi<Dmi&tv, ■tnu—zomm 

[0 0 4 4] -fe/IW— ^ 3 0©Pj2BBfC«, 4^ 

©7t*ifia*«W-&nTV>*. *R»#;*«H83 4 P*JBjS 
t-«.U^5 4**»-r**»^^7L5 0, 5 1i, Sft 

5 2, 5 3T&3. jK$Ht%2 0^Sfl^3iTfci#fC 

a, #-fe^u-^3 o&ffiZ-2>mm#7>ii5 o, 51 
ms^«*2 ofH^t<Dmm^\znmt^mm^ 

h* 5 6 *5<tDt*?S)|Sf^Xg^tliV-7^-;i/ 
H5 7^Mt5, #-fe/tl/-^ 3 0 

ft^7L5 2, 5 3(1 rai;<*B»m*2 Ort«S-tCD 

tf®Ht#xi#ffi ^x*-;i, h 5 9 ^Mts, 

[0 0 4 5] «±»9iLfca»tt£«A*JRtt*«J2 0 
%®.%-iLT2>t%\Z\Z, -t/1l/-^3 0, 7V— F3 
2, Sfl?5?!&3 1, *y— K3 3. -b/11^-^3 0©J1H 

J^i?ll^:aia-&^-a-, -?-c7)r^!S[c$^{t^««3 6, 3 

7, I6W3 8, 3 9. I>h"7 , U-M0 > 4 1 £@H 

T, ilS3 6, 3 7\m®K*-#> J t>mtiLtSili'\Z& 
*fogtf£3 8, 3 9 ttrf A^>«flg^©«6ig:14 
SB^fCJ;oT^fig$n, I>H/^-b40, 4 1 ttHll 

3 6, 3 7 ICtt^n^ntH^Sf 3 6 A, 3 7 A 



[0 0 4 6] X*y*«jt2 4£«(fcTS£3©#«» 

saca. -trnu-^3 o £8rrs»«fc*^T»rjfc© 

X^y^«jg2 4F«3fc*5VJT«!i»^iBgfl:^ 
<t *tfi £ L- T L S 5 © £ KrifT -5 & n * . 
[0 0 4 7] X>h'yu-M0(t 03^^-rj;p(C 
2"3©^C*ii*fflfAT^*. -t>tt*»3tfX?L4 2, t> 
3— ^ttir-ft:^IL4 4f*5. I>^l/-h40t 
B»-r*lftl|k«3 8^J:r«fc*«3 6tt, x>K^|/- 

h 4 o a*{f as 2 -2<DKffim£ttfo-r2>®:mizmm<D 2 

^O^iiSMLTHS. £©jB$**#;*?L4 2«, -fe 
Alx-^3 ooM5l^xa.5 o©tp*gg(cwnL 

£f#x?L4 2 tm^vu^mmm^mtamm^n. 
s. mm\z. wtitxxK4 4\tm%e.±rtu- ^3 o©tft 
t^s. hs»«*2 osftfps-arattrkitt, d©^ 
n. B6*s^wra»flsj!f^AtjiR»«ft2 o^mzm^ 

H ^tl-?n©^XIC*fLT3f^a©iPSi3j;CJCiD£E^ 
ffttoT«S»««l2 0fC^-r-&^BT*-5. 

[0 0 4 8] X>h*7 P l^-h4 1 tt, X>h*yi/ 

- h 4 0 2 :P©ft«itSfli*.TV»*. 

^1S3 9. *««3 7fe*fcX>H7 p l^-h4 1 tlBJ 

*©&«£. *n-6n2^©^c»ifi*»riELTv»4. x 

> h 4 1 *««**3^«|JfiO— ' ?«S**#X?L4 3 

i/-^ 3 0 amz-zmrnxxn 5 1 ©**gB»c*f 

ft^X?L4 5«-fe/tl^-^ 3 0©ff;t.5gHL;#7.?l,5 3 
[0 0 4 9] K±«Wbfc4HMf*6tt*^^yir«lJB 

2 4it ^ommxwzffiitiDjwmiiwfrfr^itvtm-v 

e«J^-rSfctt, X^>^^^ig2 4£#;i/h<h:h>;/ hS: 
^tt©7.^«y^W^^ffljtLT> Z.<DX?y?IRM 

flitioftmzT. 9 v z mm 2 a *<&m vtc±-?x ? v 9 

[0050] %.\z. &±<Dj:otsimf$.*m?Ltzm&mm 
2 0 iz&vzi&mxz&jizmutJJxvmniz-o^Twi 



i>Kyi/-h4 oizwf$.2nrzmm%zn4 2 

SBTMS&tfXtt, «»if^««vr:jj?-;p K 5 6 

*l, &Jgir;P2 2 ©H««TitfT-r-5*SWMfeRfcfctt 

l©Mm#X?L4 3KJiU d ©«&**#X?L 4 

[0051] n«icKfls4fxB, ±.mvtc.miz.<DWHkii 
x«gi*^ t x>h*7 p u-h4 ofc»j£snfc*fl: 

5 8^^-LT#¥-fe;U2 2 3 5P 

te#X«. tWXttiiY- jJn-;I/ k 5 9 Kgl^LTX 
>K^I/-h4 KDmitiJ7.HA 5K)tU £©*(t# 

•So 

[0 0 5 2] *»«©»«£#*•$-*;* Uy h» 

it6 o<DffirfL&<kzf^<Dmmz-3\,<>Tmw-? -s. .r©x 

'Jyh«jg6 0«, jN5fHttt2 OlcfcHT. gESBLfdBS 

ipf^x^v-jjN-;i/ h 5 6 ^mz^m^nx^^mm 
x-afe^o 0 1 «, h 5 6 p^tc 

a. x^y?«ig2 4£, £-r, m««3 6<h^©m« 

«3 6 £mm?Z±KU-?3 0£©ffl, i5=fctfSi«« 
3 7t:oit«3 7 trnm-tZ-t^U-? 3 OLOffl 

-csnwu 2 z>\zmnjJ7>mi&-? 5 6©+* 

»K:*^TX^y^©«Ji^t¥ffR:«Jlffbfc«** 

u^T, m««3 6tST-5-fe/1l^-^3 
0©Jt® (Hlf^ffifll) fc»4U^5 5©E«*»#»S 
tlT^-5*t, d©ffi«'JX5 5Stb&H7 7y 
T&oTfc&H. B4tttX'JyMl6 0<0« 

[0 0 5 3] XUy h«tig6 Ott, 04lC*f «t3KJB 
lXUy hgP 7 0tl2XU7 hgB8 0 t*>6«fiJc$tl 
Tt/^, Sf§lX'J<;/|>gB7 Ote. ilxt7h72tt 
ftOXUv hX>-h7 4<h$:fi|^T*J0, Il->t7 
h 7 2te£#g|$7 6l:<toT§7'J7^1/-h7 4$ 
£8fLT^-5„ Slyt7h72(D-« (x>H^"U- 
h4 1dij) Kite, SU^J>^/7 7*«A-BJB1«» 
S&7 8d*Rtt6*lT*5D. C©SSl«#«7 8fc«fco 
T, SglXU<y hg?7 0««««3 7 icRttSnfcJRl 
@»$7 9K@»£n-5 (01 #88) . gli/t7h7 
2©to^ (X>K7*U-h4 Offi) tt, R8£*jfi£^fi£ 



#M¥09-312168 
Lfc»lSSS»7 1 S;fiKbT*50. £©Sgl3ggi$7 1 

mii*A7 3<hgrrs„ 

[0 0 5 4] I27,U7 h§B8 0<bH«fc» !2->t7 
h8 2£Wk<D7.Vy hTV-KS 4i<&iS^T*«9, 
I2yt7h8 2tto£8fgE8 6fc<fc-3T«-XUy hX°U- 
-h8 4S5^bT^„ S2->t7h8 2 ©-Sg (X 
>h*^P-h4 lfflj) \z\t. m2XZfV>#8 7*ffiZ. 
S»2ff»«8 83&t«»t6nT*0. d©fg2«8fgl$8 
SCi^T, £2AU? hgP8 0teiS«}g3 7KM!«t6 

nfc^2@»gp8 9\zmm2n% mi&m) . M2-> 

t7K820iS (x>H7l/-h4 OffiiJ) tt. RftW 
i8£»J*L&»2iH«8 1 £j&LT:fcD. £©?g2$gg|S 
8 UJMt5l2*A8 3iftt5 t 
[0 0 5 5] WIB^1^A7 3«t^2^7A8 3iBAi 
2£jgf&LT^3„ Il*A73t^2*A83t 

Bf«©WIBSr*$^Ti:©|fiIIEfft6 4±K@5g£ttT^ 

fc£^T*©*fi£jraLT@caffiic3£»snT^ 

3. [5MEM6 4 3 0 ©^Wcte^t 

— ^ 6 6*t5{t3#ttC.nT*5 0, ^©t— ^6 6#"E>»| 
# ©&J& £ Sit £ H iL \Z «fc o T IeMEN 6 4 ttUHg-r * . 
IlAA7 3tf2)!jA8 3i:(i 5lAK:9 0g©:fcK 
2:^L-Tfluf3|5Jfe(i6 4JC@^StlT43 0, 11^16 4 
6 »Cct-pT!^»$nTfc^l*A7 3<h^2 
*A8 3 i:©tt«H«tt3gt)6fet». 
[0 0 5 6] *^«*2 0 ^ffi*ilT-g)«h#{C«, IEkE 
UfcXStC^ViT, -fe/llx-^ 3 O^Ki^LfcAiffT 

afc^^-a:T*-(r;i. 2 2 ^ mm vrcm&x\ c ©^^^ 

^n^-fk^x««&vx7j>-;ph* 5 8^tcxu>y 
60^ia«-r^ o *l««raS7 8fe«fcDt«2« 

fc^l@»gi5 7 9 43<t^m2H«fgB 8 9lCH*bJa:3j»6 
it«3 7SS6CSUibT, XU >y h«jg6 0©-S 

4 0«©JBSaSKffiBi-*-fe/'«U-^3 OK, ^li3A7 
3*3J;^2*A8 3$^*@^Ufc[HlteW6 4SrftD 

*»©R*«itttia«*nfc«51*A7 3^fc«m2* 
A8 3tSLT^5^n355AS, S~>t7hO«l: 
Rtt 6 n^X > i^fc i o T# v + 7 h ttWEE* at 

te*ft6 4(C«fEaiLfe ; e-rS'6 6Sft"9#tt, x>h*y 
U-h^^J6fcX^<v^«jg2 4^^Lfc^, X^-y 
i7«ji2 4««73l^(CK^Lfc^©ffffi^Sr^ffl$-a- 
^*ie.C©X^-y^g|ig2 4*«^-r5Ct{r«toT*R 
s|ef«ft&2 OS^fig-TS. 

[0 0 5 7] 0U©«fc"5KXUv h«|ii6 0Slft*ftW- 
-5^tfZJ:oT, XU-vh«iS6 0«, *AgP6 2©»j 



(9) 



#W¥09-312168 



1, SI2Sggl$8 1) te#Ag&6 2 i&LT&O, &#A 

t7h©« (JB1«»«7 8, Sg2##g|S8 8) teX 
>^^*X.T*3"9. ^©X^U >;7*«XU y Mffjt 
6 0£3£;t££#MCgttS#m?j©*i*£KtEoT#iNg 

frft^,, ^Wi^fCffiaSIij^fT^^mi H7 h 7 

2, I2yt7h82i. £ft& i—fcT^I&^n-SX 
U7h7 I l/-h 7 4, 8 4t*^)5;^lXiJ'y FSB 7 
0t±tf»2^"JyHS8 0tt, Blf3t©H8f4^«fctKBJ^ 

ADOI#* SOUNDS* 7x7 -^5R»B«S5fc i?T« 

[0 0 5 8] X'J5»mi6 0O»^HT» 

1*A7 3*WI2*A8 31>mfeT2>£, ##Att 

#*A*»»-ra*liB»7 1 £fcte?g2$igg|5 8 1 \ZWf& 

*. 05 (a) &<,>L08 (a) tt, #Ag&6 2£04 

*. Sft, 05 (b) &UL08 (b) tt, #Ag&6 2 
ft*ttJ&?« (a) ©1*ffit;:&-5£^©SglSggl$7 l*3«fc 

l*A7 3i^2AA8 3lt 05 (a) \ZtHT£.o 
fC, -t-n-ftHftSBaS 7 3 a, 8 3 a<hS6)«gP7 3 b, 8 
3 b£*ft*.Tfr>«. «®ftj|ff7 3 a, 8 3a«l 
S8S&7 l ft«^ttH2 WS8 l t»-r*«rk:tt, ttfoir 
WJv Fg&tex>F:7V-F4 KS'JtcJf Stifcttffii: 
fcS. &iffig&7 3 a, 8 3 afit^©ftfiJS§5 7 3 

b, 8 3 b*#fSl*«B7 l**wa*2*i»8 1 £85 

« t ? i s s $ nfc«n £ a -a „ 

[0059] » 1 * U v h« 7 0 *5<fctffg 2 X U y FSB 

9ftV>LBl lfC*-T„ 0 9&V>L01 ltt, 

f»i£ 6 0 jWRfttfXfttt'? - F 5 8 ft©f5f?£©"fi 

fctt, #*-fe;|/2 2;Wlx.&g£ffc#X«tj&3 5 P©«fr® 

tfafl'JWfcEHTSton-c^*. *a«6 2k;sv>t, 

Sgl#A7 3©&igg&7 3 att*#|4Lk|ft|*. f2*A 
8 3©SftSgg&8 3 ari*x> F^U- F 4 0 fiJ^fiJUTH 
Z>£Z\Zit (05 (a) .05 (b) \zm?& 

viz, SISlX'Jy F8B7 0, I2^'J7 F658 0 ifclC 



XUy h7U-b\Zm9\Z7]k-rVim\z2bZ>. I9©«I 
T«, 7. U v F7U- F 7 4 Wm*.&7> U y F 7 5 * «fc 
tfX U y F ^U- F 8 4 tfffiZ-ZX U yh8 5 fit, 

UTcfeO, #RYb35fXSIi!l3 5 P £129*9 0 fc&flltf 
X©0M&a<frfc;bft.&. 

[0 0 6 0] dCT, [sieift 6 4 tmH-Jjfa\Z 9 0 ° g| 
(KU #AflB6 2#B6 (a) ©#t8K&S £. X U y 
F«JI6 0 £&ffc#Xgit?g 3 5 P©iIiOHIB01 
0©ttlBK:fcS. ffcto-fe. SSI yt7 F 7 2rt*X> F 

4 fe^ldLT, XUy F 7 5«0 9 tf^^lcE^JLT^ 
fc*ffc#X«M&3 5 PCAOOMICMS. £©£ 
l2'>t7h8 2H$iUHfc6, XVybZfU 

- h 8 4<fe#«jUfct> 0 

[0 0 6 1] $SfC|HlteW6 43W9ff-#|fl]lC9 0* S£ 
-f5£. *ASP62tt07 (a) ©ttJBt&Q, X U -y 
hfl§il6 0 igHbtfXgitgS 3 5 P©»f®£©H««0 1 

A8 3A«I2yt7 h8 2*X>F7 r V— h4 lfljfcif 
JEELTl^S. foT, XUy F^l^-h7 4tt01 1 \Z 
£^T£<9JK#»LTS30©#BK:K?K XU y h^k 

- h 8 4 »*«K:SH&LT*»fcE5>Jl/Tl»&»<b^fX 

»sg§3 5 p©ao o^mmtzmfs.^. 

[0 0 6 2] $^(-@K$ft6 4*^fh^[6]C9 0° ISfc 
•T^xi:, ^Agg6 2«E8 (a) £*fttffi£^^)„ Jl 
©ttffiT«. Ilvt7h72 *J:OtJB 2->t7h82 
ttX>FXV-h4 0IBK5l#B!SnTV»*. foT. 
XUy N7°k-h8 4 t>*fe^«J©^e»CM0, X'Jy 
N7'U-h 7 4, 8 4tt0 9KjK-rtKffi£&.&„ 

[0 0 6 3] C©^$e,C|Hltettt6 4d^^|6]tC9 0 
' SteLT*AgS6 2*t0 5 (a) ©tt^tCMoTfc, 
mi ->t7F7 2^«fctKm2->-v7h8 Z^m-f^Z. 
tifiU<, fct, X'J7S7°U-K4, 8 41^9 

[0 0 6 4] ^fC, XU y h«ii6 0 <DW]ft(DUm\ZZ> 

JiELfc^-^ 6 6 3^&I34EIA6 4CBlAiO«fiA6ft4 

*L75:U-b>-y-d^ 1 ^«Sfc2 0*ttH7jL-TV^-5«JE 

*5^T, ^**-5^«*fiE*ir«toT^XS5SS^fflS 
$n^>£, j^i|Ef«?lfe2 0*itii73-r-5«JE-«^#tt (V 

- i#tt©^b^«*<i^^-5£, mmfflw&m\t, 
mnni&2 ofomz&^Ttixffii&cDms&igz.^T^ 

^iWKfLT^-^6 6(r*fL-T!S»«^S:ttj7j-r«. 



(10) 
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[0 0 6 5] MfPllB*5C!)KttflH»eftttS&, 
»M) KSfibfc«HH3t)TiaiEI*6 4S— 

&{t#7.8it8&3 5 PTtt. ^©A0Pg&7J*¥f&T-PBf/£ 
[0 0 6 6] C©J:5ICBlEM6 4<D®ifctmzXVy 

bmm6 owmftLT. m.mvtz7Vyb7u-b7 4 

©»«:#;*»» 3 5PC«ussn«tfl:^oifij: 
fb#*©«is<ktfffi:&#-P*ttl;:Ji;fcLfcttr. 

[0 0 6 7] K±RWbfc**WOj||S»««i2 0 »C=k*l 
tf. -^WCX^>y^«jt2 4 rtCD*ftifX«E» 3 5 P 

©■ti^Mta-ttsctfcio-atftjtf^awa 5 p^c 

ttfTS*. COt*. »<fc*fX©8fe*J3J;aCff 
;*J©if ^^jH!S3 5 P©tSc£— BfWfcM^T 

ctc±oT*8snn>5fc». $s**m?tti 2 0 

3tt*»flS#;*£#©ffi*:fe«fctfjE#£3e*..6&S!&*fc 
t». RfttfXttttS 5 P ©&©¥««, "T^T© 

^•ft;:tfXBfig&3 5 P£2c>©^;|/— ^fc^tT^SKCA 
0P»*HUS£tlC«fcoT*ff£ttTV**;fc«>, Eft- 

m?&2 o««j*f 2 Kc^TSfEgs© 

6 0 HMMbtfxaig^*— ;w k 5 8 fttcisw 6nxv» 

C©*Uvh«it6 0K«fcoT*fl:#Xj||&3 

[0 0 6 8] ±ES6E««T?tt. ^Hffi 2 0 *mfc?Z> 
X±)k2 2tfffijLZ>WUt%7ffi®3 5PSro©^- 

^tcsn-t-s cti i,&at. 3 eu©^- ^tc^-sij-rs 

#M6iLTt>«fclri. 3^±©y;P-^tc^fiJL.T. 
Jl/-:/»lC, JH5fcK<b*xaMS3 5P©A0P«*MK 

f*«ri«frn«, »wbfc^-^ftic«i;Tiii*s 

&4. 5 SIC. Kfk^ASE8S3 5P&3K±©^;U-y 
fC^fiJT^«^(c, 1«&©#AgB6 2£S*tt4C:ttC<fc 



•T4»^tSiJjBlc»j^-r4«-&tT-«, H?ffl$n4Kfl: 
#7.S&S§3 5 P ©&**&&££#, ftmbjtfxttK 3 5 

[0 0 6 9] ±ISHiS^JT*«. SXU^^l/- 

h7 4, 8 4ttXU >y h 7 5, 8 5 £*n-£tt 7 I?-? 
WU lftOXU y b:/l— MS®Mb#X«tg&3 5 P£ 

SX'Jy bTV- h 7 4, 8 4iit«XU7h7 5, 
8 5 0ftttttiKRet5ii*«T*i. CCT. 
SB7 6, 8 6 1Ci;oTSfSl>'^:7h7 2*«t^2->-V 
7h8 2iSMt^X'J7h^l/-N7 4, 8 4^, A 
ASP 6 2 ©»fefcf£-3TXA— *fc©fctt, 
5*^10 -fe^ftlC 1 $Sc©7. U >j> h 7V— b £§£tt3 Z. 

[0 0 7 0] ZlWJc^fc, HMb#X»E»3 5 P*#m? 
Zif)V-7&. *£#-#©;* U >y h^U- h7&is5tg§© 

<k^x^gS3 5 p©»£ffiKfoRjrr*;itfl«T#, c 

nfc«fcoT, gHfc#X»ftg&3 5 P*MK-r-i)t#lcJiA 

■r*«fl:^fx©j««*5«trKffi**ffi*fc»i»Rriit& 
4„ 

[0 0 7 1] ilBUJfi^Ttt, Bfft©-t>U-*6 

©A*«^jc«koTBfig©t!i»as*«^x«Eis©Hatt* 
swwfu, i^MtcjE&DT^B-^e 6 zmmtzmtiitv 

«»m*K*»*«ui*ji9K0f«©«rm<*fc*}(fi»ac 
[0072] ±fenig0i]Ttt, 0te«)6 4«t-@e-r-s 

©IcSf 4P*PiU£ lfMWtbfca*. C©«MH»tt3SfcK 
gtSCt*^5. fc£U *«l»*©3»***»fc 

#^^e>^aebT(/^jK*4«?&2 o©m^«ffi^© 

J£#£Jfp*-4fcs6l;:«. HME(*6 4*«— |§ME-r*oK» 
■TSWrlBItt. 0. 5^6 5»|HJK:aS!Jg-r*c:t*J»* 

[0 0 7 3] £S(C, X^y^«ii2 4S«»««LT 

t>. §7.^y^«jt2 4©^n^-*ntc^^xxuy h« 
it 6 o^isit^citscctoT, ±iBiiifi0ij©^mtig« 

©a*^f#4c:t*tT^4. T^t)^, 

X^y^#|jt2 4lCfe^T. &7?y9m]&n<Dmik1J 
X#t^T-5j>-;i/ K 5 8 IC^j-fcX U <y h«jt6 0 

»$-&Tra^r»ci&^-r^s«, &7?y?ffim2 4&m 

ri«-r-5-r^T©m-lr;U2 2tC*3^T, ^t^7.SitgS3 5 

p ictt$g^n4mfl:^x©«t» tm^j 1 5rii±$-e-Tg5 
[0074] ±mmmmx'\t. &7 u h -tv- bi 4 



(11) 
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ft***.** U h 7 5tt#*-fe;i/<!:5pfTCSHBSn, X 

u y h 7 5 ©-e-n^-'nn M^-r-s i -p©*-t;i/ 22^ 

<I;L£T^T©gHfc#7.i?itS&3 5 P©AO PgPSrS^C: 
ttfoimtzffif&tLtztf, X'J >;/ b:7V- h 7 4**11*. 

\ZWffot2>Z. tiLTfc^K £©«-&«::«, XUyb 

»m«3 7 ip^T^-tr/tu-^ 3 o\zt5\f^>mt^x 

BU £©»fc#*?L5 2©«»fctt#AH56 2£H« 
©StigSrlStt. HSr^{t;^7.7L5 2©^^(fi]t 

[0 0 7 5] ±IB*ii^JT«, XUyh}Pfjg6 0 

te$Hfc#7.&i&Sv-7fc— ;|, K 5 8 fil\zmtf. mitXZffi. 
S§3 5 P^KILT^5*^it-5«^i:Lfe^ d 

bTfcfttr*. HKEbfcfc^lC^^X 

teffi£«©*$^&inAeftT*s&**«f&2 0 i;Msn 

-*-;Ub'5 6 fife 7. 'J y h*|§jg6 OSRtt, ±E£iS 

6 6 «MW**J*tr*&&«. 
3 4 P*«W«t*fc«fcoTfflaLfct*lC, 

MMtfxttfe 3 4 p ic«^$n-5«s^^x©8s»t3«i;^ 

z>z.t\z&-DTm±>vtmi)mw2n<D&'&^>z.tte<. 
&ni3xffim3 4Pi*i<D*m*fe%i&)\zfc3k-rzz\ttf 

T€T*. 

[0 0 7 6] H©J:3fc*J«fcJ;oT*H#;**»3 4 
P5rWSLTt/^*^^*-r^»^tC«, jRttftife2 0 

fcMft<D&i>m*>tiT^z>m&\z\t&\zmffl-v&2>. 

[0 0 7 7] *|&Kfl|-Ctt, jHm#X«W&3 4 P 

£BMt#x«i&3 5 p<t©i^€r«ia3SbT*5i9, 

&3 4 Prt©^*^fiS*^S*©Kjlt^OTE» 

#x«e&3 4 p©wp^|p]c^asnsci:*^^„ a 

*n*JB»^x<0JE*K:J:oT«S»^Xj«S-3 4 P©W 



^*^st7K©*^it a t z. © «fc -5 &a#©$m# 

6 0 #*&v-3fc-;i, h 5 6rtlctatt-5^ilr 

<toT, *¥*ft£[6KM$£f:#Xo?tS&3 4 Pf*i©£j&7fc 

3 4 P0fUa3rAfCffl*?T 

[0078] si±mBMhrcmmm-cit. mitxx&zzfi 

'J 6 0 

Life**. ^fx©»tavn*— ;n«i*3K:*l»3fe»«*»W- 

mttfxmm-?--fc-)i h 5 9 wjc, 

[0 0 7 9] H12B, lB2#GttMC!>jBft«tt2 0 a© 

mm 2 0 a tt, »fc#;*#w&v - h* 5 8 ftKttX 
u y h*jg6 o *m at. &fl;#x»tiiv-*-;p H 5 

^©*figtcoviT«« i mmmomnmm 2 0 tram© 

[0 0 8 0] 01211 2 0 af'*5^T, 

«36, 3 7 tcns<tpg-r«.-fe/tU'-^3 0 torn 

-CSMWU ^b^xSPttlv-*-;PK 5 9© + 

*gPT'C©^ft^X^tti-7-^-;PK5 9©^a7j|6j£ 

7>ii6 8n mnmm2 0 aosf^imvr* 

h 9 0 iM*9 2 LTUS. 
[0 0 8 1] 7r>iig6 8(Dmmzz>^ 

TmWTZ. ir>^-->^7 h 9 Ott, *tS3 6, 3 

KlR0fttt&nT4sD. »ifc*X#Ulv-jI%-;H< 5 9 
©■ft<P&»fc:&(r>TX* y ^7*jfi 2 4 ©«Jl7jr6l£ ¥ft 
izmstlXl/^. Sfi*9 2lt t>^-yt7h9 
O±fcjtf£©MWTM»Ktt&nT*S0. ^©#^«* 
9 2lit>?->t7h 9 OSrtp^tbTfc^^tcSB 
■SftTH*. 33«*9 2*i|8tte,nfc3f3£© 

MRI&«. *!S^e?l6 2 0 aSJSf&T-S&JtMr;^ 2 HO 
K»K:ffiaT*. Z.<Dmm&9 2tt, $49 3©ra±tC3 
tt©93«9 4«t«E|WH|T»iasnfc«Jfi*fl|*Tl»*. 
i9 3H -fe>^— h 9 0 tttStifciSiSrrsffi 

eSfiElC-t>^-->-^7 h 9 0 t^tT^. 
[0 0 8 2] 01311 C©t>^-->t7h9 0ti 
9 3£©^gfl©&^£*b-r^0T&-5. -fe>^- 
->^7 h 9 0 t«9 3 £:©g^g|U;:H ^T*<^i7X9 
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t7F9 0*Sffix.^>«*<i:^9 3 

3 tt>^-yt7h 9 0 £<Dm~e&*<D\Bl%KJj&m^ 

tt, «m«?&2 0 a*«riE-rs#*-fe;P2 2P B 1<DSggilC 

S. ^7^X9 7fc4SV>T, t>?->Y7H9 0 
«A5ft*t«9 3 I, 60 

wtB9 4ttBi;*rtiicni;aflETia«s'r*. 

[0 0 8 3] H±ffl±3lClrt*nfc7r>ia6 8S 
tt*.fc*B*8Mtft2 o a©ate«fk:tt. Krtstfx&i&v- 
h 5 8 *sw»snfciftjif7a«, #*-fe;i'*'ft 

K5 9fc#ffl$*l, *©afls*f*©ffiaicJ:oT.haU 
fc^«#9 2Sr(Hlte$-a:^ <> #33** 9 2 tt, fEJzBLfc 
.fc^tC^Ttfy^;* 9 7 tioTS^KIIiLT^Sfc 
». JifMltt2 0 a*i«BA«-r^T®^1S*9 2 ttJ%* 

[0 0 8 4]^i;, j:©ip)5:77>ij|6 8d«*o^ 
**fftt3ft^fc-3V»T»Wr*. HI 41*. 

5 P*^K<t;^x#av-3jN— 5 9^©tHP 

§E^Lfc«&Kj£K«fcoTl£®ffiiJK:£i;££ 
JfoK^MMfctfxaMS 3 5 PrtT?«||Lit«|g*e. ttfc 
^/XM3 5 P *fib9Ttft^^*Hlvzj|?-;p F 5 

bfc**-€-©»fc#BU HI 4K^TJc5K®Kt;;tf7, 
SfWv- *-;H* 5 9^©tbPgg*a^-CL*5Jltdi 

a&-5. gun h i 4 tmwzjiimyfiiwtitxxmtii 

[0 0 8 5] ±»Lfc«k5K:»ft^©ffi^fiffi*9 
2fcflU8?-*i, 39ffi*9 2«Cl©m^^X©JBE*fc^ 
oTSl 5"fCyTlfe^9<D^|R|(:|HlSL, £©££1! 

te-r^>^«9 4jj**jnw*Kfl2j5f^#aT=*— ;n« 5 

9 £©<fc5K:33**9 2«t0KT*C 

hht. mt%7>ffi&3 5 p<ompflinc««fsnTu* 
***as*wtB»*"r*fc». iffi»9 2it £©33« 

*9 2 e#©[iie$M^^|6aT±B2^b^XfiitSS3 
5 P©HJP«K:ifi»UTK»tT*< Ct3ft»»*Hri. 
[0 0 8 6] a±©±-5K*jfcanfc«H««l2 0 a 

jfi6 8lCJ:oTHM:tfX8KBft3 5 P©tttPgB fc^Ufc* 



MMWIL2 0 a©«*ttil75tfSTbTL*5Ct^ 

3 5 pofflp»»a«a3&jnfc»#T*oT , bra«fc** 

8 tt, ^t^X*tB-7-*-;V K 5 9 MZ&MZnT^ 
2 0 a **;fcgflrr-5 

[0 0 8 7] 77>#lj£6 8£«J&-r&«» 

*9 2ll IMb#;*«Si&3 5 PfcSSnSRffctfXOffi* 

fc<koTffi*)$tisfc«>, 33=18*9 2 zmmmwiTzfc 
wzmnoymm&Mrtz&m&teK , mmm<Dt^<n 
jL*)i**mn?2>z.iibJ3.\,\ c©i:^. &33**9 

*wbTv»*fc», *m\zmn&*m&tiTmfc#7>e> 
mnwmi*>nitmm\zm?p>nrcmm&9 2 k^ht 

^©^S^frft'S ^t^T^S. $6Kl, #33*8*9 

2«, mnnm2 0 a ©jHEtp«±gEb;fc<fc 5 \zmtu 

gg3 5 P©ttjP^T'SfeU;fc*^^it^(C^-r-5Cl<i:75t 
*ffc#X»EK3 5 P©fflPW£fiffc**Wt|Sfc*S 

nfctt* fc«r> z\ t j&t-c * -a o 

[0 0 8 8] *£ffi0!l<Z)jft*HI?& 2 0 atil Bl 

fc*f*iWHT=*-* h 5 9 ft\zmw?z>*mm3k^& 

£ LT33« 9 4 £fl§ *_fc33** 9 2 *mfZ> Z\££Ltc 
£©3318 9 4©7gt£tt, 012l;§Lfei5ft:«« 
^ffi 9 4 ©$fe^gP^tiS#^tt^-r^ 
ttfifr*. W9 3©jgBK33*9 4©f&bDfc»fJ£©*SE 
**f*ittS*tt^.#»tT^**9 2«:/9 5'ttfc»riS 
t*«*tLTt)lH. 33**9 2^ BMttfXfcJ;^ 
T(HieKl!jBlffiT-*oT, gKfc#7.8itg&3 5 P©tBPg& 

[0 0 8 9] $.tz. ^2^mm<Dmnnm2 o a\z&^ 

S. CCfcS&fc^Ktt, I«IJ7 7>«il6 8(cj;t> 
TttftifX«IS3 5 POUJP»SBHa-r 

T»flS5tfXiM63 5 PK«|&*n*K^X«D«E**J: 
^«aS**«K<b^7.«EK3 5 PO|l)0#i6fcWbT* 

^^«$n^>. ^©.ko^ft^x©^*^^^^^ 

ii^:-r-5c:<t(c:j:oT, 77>il6 8©gg«*9 2© 

EiS)i« ! bji<f«cD. m\Li37.\z^mtizfttz>£fcfc 
t$&ztnm*tem j $>frizM<ttixmm-?-*-)i}* 5 9 

[0 0 9 0] £2&ffiOT®jRttttm 0 aTtt. 7r> 
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j&t bfc*^ mmxxmm-?--ft-)v k 5 7 ^ki^© 

CO 0 9 1] :©tt|^i;l|Et^«?-*-*H 

4 P ft ©£>&*&£ tfi@*|g*£ $ t>\z®gkm\zmik-?z 
Z\ttfT2Z>. lfHl2 0aT(t MS^^XStSS 3 4 
Ptt*¥#fttC^j&£nT^£;t©. $*f#X»t8S3 4 
Prtlt*i;fe*^ta^fCcfcoT^ilEf^X«itSS 3 4 P© 

o<Dmmz&^TMit%7><Dffim&<kzfj£j]&m±2 

it. *fg^«SWfcm^xeitK3 4 P(DWPgPfC31^ 
-it, yy>mm6 8*m®X7>m®3 4 PK&tf-S 

ttzzLtizji-DT. mmm9 2<Dmfemm.&±z<fc 

<0 , 7 y >#f jg 6 8 #***|»3:-r*3MI*»|S|±-r-5. 
[0 0 9 2] ±Gffi2&ffiffl©jK*iHt*l!l2 0 aTll 7 
y >#f jg 6 8 \$Wtfc%7>ffi& 3 5 P n-3SHt;# 
X©EE*fcJ:oTe»Sti;fc)&t, 7 y >«ig 6 8 £fg»j 

77 >»iS6 8 b 2 obiz^xmrn 

ts. c-T> m3mmm<D%mmm2 o b«, ^-^ 

6 7 ICioT77>«jg6 8 bjWB»3n-a£W©«W5 

•r-s. 

[0 0 9 3] mnnm2 obii a 1 2 t^L^^mm 

Jfi2 0 a£H«fc«j*SftT^*a*, fft9 3Sr|eIteeffi 
^J$-T**!3#tTgP6 9\Z^X : E-^ 6 7$fxT 
i3D, 7 \Z&-oT$Si9 3 ^IKKjoJtg t^o 

SWi. ^6 7i»li2 0b«!:^ilT 1 
-*6 7(iIHS(li2 0 b35»6©ffl**fUffl-r*«lJ«i: 
LTteAV*. 7«, S& lHi£0>J©i!m« 

*2 6 ditSSft©*^ 

[0 0 9 4] 7»C£oTft&9 3 WMfemW)2tl 

££, d©[Hlte^«^7#>y/7 7. 9 7 £;frLT&33** 

9 2irex.^.tiTcn^©^ffi*9 2 ^mte^Wj-r-s. 

u©^7*'^X9 7fflitt, #33**9 2teS^t;: 

^PLTiguji*TiHite-r^. 93** 9 2 *t[siteT-s> 



2K:,koTBMt)tf;*«E»3 5 PCDHiPff 
[0 0 9 5] C©J;'5^:«fiX©^3|liS0iJ©^«?fi2 

obtCctn«, ^2Hjfg«Fij©jiss^m«i2 o atmm\z, 
&m^)vmzm®&9 2&m-tz>ffii$.ti,tcrzit>. 
n©^k^7.^t?§3 5 p©mpg&##gamfc:!g£Ta5 

C©7y>«3t6 8 btt, &ft#XjfettiT-*-;H< 5 
9rtK&#j£nT^5£©> 77 >ffi&6 8 b£I2tt-2> 

Sfl3^1i60>J©jB$!ft«?&2 0 bTB. t-^6 7 
SfllHT-fc — 7 h 9 0£ Hie ffi* 
©S§£-Z?33**9 2*HteS-B-» *?s*?P^jii«-r*© 

-7-jJn-;PK 5 7(^(C^ViTfe7y >«i§6 8b^i 

*ss^x^?S3 4 p©ap«ic^i;fc*»*#wr 

[0 0 9 6] ^^X#|±lV-^-;Vh* 5 7rt(C7r> 
Mjfi6 8 b<&^tt^«-&(C«, #¥2FfaSffl< 
SrtS§3 S&fc:WfiJfc*W£|lfc5fe-r*i:i: 
^Blffit^-S. 7y >«it6 8 bTte, t-* 6 7 fc«fc 
oT33**9 2*«ia(EB»£tt*fc©, m2mMM<D7 
y>#tiS6 8©«fc5fC^$n^>^7.©JEE^(C e k-3T33 
**9 2*®KS-&*«^K:it^TJ:i3*fr)a:*KJ:o 
T33**9 2SSe$#*i:t35*T#a. ffcto-fe, 
*&Sn-5^X©E^(C «fcoT(5Ite-r-5«^<fc D 
K»)^€rJn^.^)Z:tlCctoT33**9 2$<fcD3i<|5Ife 

s-er, mmx7>m&3 4Pfriz>mm%x&&M&j\zwtii 

#7.S&S§3 4 Prt©*I5iI6()|;inaibT, M$$f# 
X^tSS3 4 P©ttiPg|5T'^#^«L,T^-r-5C:<>:^nI 

[0 0 9 7] t-^6 7l:j;^T7 7 >«ig6 

8 bSrKEb-r^>«^S:ilA?>*-&(c«> ±gELfc<t^fC 

is] * ft < iSEg&rt ©*?g zmz? % m\zm iJT ab -5 
*3^x, *-fe;i^2 2ft<DX7.m% l \zj%m\,tz*^m®* 

MS»«%2 0 blCJ:***£»7T«lims*tt;tf*:fe 

*A6 2 o brt»offlflE35«fiTr«fc©K. mnmm2 o 

brt«T*^«t»©*«[«©WlB)&»a6*i-5. iaft^ffiT 

fc*i(ftt, ff^E)|6f«?&2 0 b*g«iLJ:^<»:-r-5i^ 
(C^XgitKSrS^Tb*oT^7 > ©&«{^Mlf-5. 
[0 0 9 8] ^E-^6 7»C c koTlBl(l$tX^7 

y >«ii6 8 b $^7.^-7-^-^ Hrttc^ttT^tt 
tf, 6 7 tCJ:oT^JWlC33**9 2 ^EfcffgSj 
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K 5 8 i:lWXitH7Z*-^ h*5 7t 
OPj*K*^T7r>«ifi6 8 b*KttT*»t«, 

^6 7£K«rr Sutler 
T, jKHmttA®ftillER-r»MfL^M*ni»K:|»£r 

[0 0 9 9] JB3^%«gcDjmi»«ft2 0b««A. 

k «t o tift^ x t l T^m * (Dwtm & mmmm •? s z. 

tt. 7r>«jg6 8 blC«fc-S>©?|^^fiJfflLT, R-fbjtf 

$>%><, 

to i o o] m3mmm<Dmnmm2 ob^tx.fc«4 

*-;Ph*5 8ttMP-r«>^^X?L4 4£, COgKbtf 
*?L4 4 <hS^-r«|!Ej!EL.fe^k^X««&^e<i:OKfc 

Ac, gHt;#7;7L4 5 <h, Z.<Z>mitj3XR4 5 tft^f -5 
HJB LfcBt^^X^WSB £ (Dm \Z t>«tSS©W 0 

<£ftffil$K:tt> d*l£<£>H:£#9 8, 9 9£j*f£LTSit 
SS©^(3#A*ff^v^ ^k^x«i6&v-*-;p F 5 8 
*>&ZFm<tX7>Wtii-?-*-)U K 5 9 S^KHftT 

tt, ^-^6 7 *K«lLTgg«*9 2SifiS*. d<£> 

^6 7 <D®fem.&fam'?2>z.t\z&^TfflB~*im-e& 

■5. 

[0.1 0 1] BUeK^UJIISW^rtiTtt. Hl«ffi 

^jjdje l fzwtitxx &m%sTz> z.£\z&^ rnmmm& 

OZ£tf$>2>j)i, EWSm->XxA2 6T«^S-K§| 

[0102] z\<D£?tzmi&vtimnm>'XT2±2 6\z 



*7-i±mm&<D&5\zMmnm2 o b^cas*^^^ 

0 b to<Dm&\tj>yfS.&L±nto&tttb dco «fc 5 ^tXM^w 

bT*8»«Mi2 0bi*j«AtB«Lfc»^Kt>. 

Z>*M%.<D'mii&$:&}<£ii>b\Z. mtX7><DtnEE\z&? 

[0 10 3] BEi!fiL^iBld:^LJB3^«:«i(DjKl»«tt 

-f -5 of;, »»«©««£ L.Tffl«r>S»^fc«" 

fiJTfcS. IB 1 &j6OT0Mm«?lb 2 O^tlfciMI 
Wett. *-t;i/2 2 rt»©*W*i»)cS»«-rfc«>K# 
$Sf 5 #X CDEE^j £ if Jo S #2, V> £ £ S SH« 

127. U h^jg 6 0 £«8ft#X0Mi&V-3fc-;p h* 5 6 ft 

[0 10 4] ffi2Hjg«|<Ojft»«»i2 OaSfctt 

* 3 3feJ6«©H»«ft 2 0 b*<tpSte«t<rr-*»^fc 

*S:#-r-5. SM<7^ ^ffi*9 2CO|5Ite^tC e fc^)Kt.itii 

[0105] &>±$imLizmi&M-c\mnnm\z@ftm 
M&mzb. y ?®m*®z.T\*imztkcrc<kf$.7i<. 
/vWtmmmmm^) iz*mm°jm-z$>-oT. mmvwm 

[oio6] &>±.*mmmmm\z-z)^Tm.w\stctf. 
<> *5tm<Dmw*&&iv&^m.mi*i\z&\,*Tm*tzz> 



#M¥09-312168 



imii *BE©#a&-*««T*sj«»«*i2 o© 
[02] x^yi7mm2 4<Dm^mt)-r^mmmmx' 

35 •So 

[0 3] X^y^«jfi2 4©^tt&«t>-r»«HTf* 
•5. 

[04] xuy h»ji6 o<Dt[.m%mt>?$mm-c& 

■5. 

[0 5] A ASP 6 2*<kt^XU>y h*jfi6 0©«jf££* 
[0 6] *A»6 2*«fc^Uy h*ift6 0©ftff*« 
[07] #ASB6 2*«fc^U y h#tig6 0 ©Sbfls*^ 

t>-rueB^0Tfe^o 

[08] #Ag&6 2i3<to:7.U y h#fjg6 0 ©iWe<£« 

[0 9] XV yh -fV— V 7 4 , 8 4 ©iW£JE*rrS& 
BJ0Ta&^)„ 

[010] X'Jyh7'l/-h 7 4, 8 4 ©»)f££S*>-r 

Si^0Ta&*. 

[01 1] XU y hTV- h 7 4, 8 4©ftffr£*b-r 

[012] mz mnm<DMwmm 20a ©*j£**b-r 

[01 3] =F7*-^X9 7 ©*fi££|gfciriKBJ10T& 
^° 

[014] KflS^fXSKKS 5 P©aD«fc*j»j&*jlHrr 

[015] &{t#XSftg§3 5 P©fflP»K*«f*»}(|rB'r 
3«^£^l$fcSifc-r»rffi0T&-2.o 

[016] *4HJS«©il|5»«»->^7 : -A2 6©»fiK© 
StBS * Wo t Vim 0T * -5 . 

[017] *-fe*2 2©«jfcs*£WfcSfc-rwiSB-e 
[#^©tftgn 

2 0, 2 0 a, 2 0 b-jBSfcflffi 

2 6-W|ftvXri» 

3 0 —fe/tU— ^ 
3 1 -«ftKll 

3 2-77-H 
3 3-*V-H 
3 4, 3 5-fe;^l/-^ 



3 4P-*»ifX«E» 
3 5 P-»<fc^jtB 

36,3 7-mmm 

3 6 A, 3 7 A-ffl^SB^ 

3 8, 3 9-mmm 

4 0,4 l-X>H7 P l/-h 

4 2, 4 3, 5 0, 5 l-*»*f*?L 

4 4, 4 5, 5 2, 5 3-KflS#*?L 

5 4, 5 5-ijy 

5 6 -MM»i!fX«»T= 3jx-;PH 

5 8 -»ft5tf h* 

5 9 -mik%xwm-?--fc-)i> h* 

6 O-XU7 h#tig 
6 2-;*jAg& 

6 4-[Elfc«| 

6 6,6 7 •••^E— ^ 

6 8, 6 8 b-7y>mm 

6 9-lR0#W-« 

7 0-I1XU >;/ hgp 
7 l-SKi «HR 

7 2-S1-/Y7H 

7 3-I1AA 

7 3 a, 8 3 a-ftfliiffi 

7 3 b, 8 3 b-ft&SfggB 

7 4, 8 4-XU >y h7U- h 

7 5,8 h 

7 6, 8 6-£ftg|5 

7 7-IuyiJ>^ 

7 8-$lfil&tt 

7 9-$lB*ffi 

8 0-JS2XU v hSB 
8 1-S2«g 

8 2-S2->Y7 h 
8 3-fg2;*JA 
8 7-l2XyU >^ 
8 8-£2g&8 

8 9-S2Bffl! 

9 0-t>^-yt7h 
9 

9 3-ffl 

9 4 -mm 

9 7-*7tfy97> 
9 8, 9 9-EJ# 
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